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About The Cover 


The modular and oscillator product line in this 
Data Book ranges from low-cost, TO-12 packaged 
amplifier modules for commercial applications to 
military- and space- qualified amplifiers, signal 
sources and_ signal-processing components. 
Shown (clockwise from lower left): Double- 
balanced mixer schematic, dielectric-resonator 
and YIG-tuned oscillator circuits, typical products 


and packages, Avanpak” flatpack amplifier, PIN- 


diode switch, TO-8 amplifier module, PlanarPak™ 
surface-mount amplifier. 


Avantek, Inc. reserves the right to make changes to the products described in this catalog to improve performance, reliability or 
manufacturability at any time without notice. Changes and additions made after the publication of this catalog will be reflected in 
updated product data sheets or other literature as soon as possible. 


Avantek, Inc., recommends that before the products described herein are written into specifications or used in critical applications 
that the performance characteristics be verified by contacting any authorized Avantek distributor, representative or the factory. 


Every effort has been made to ensure the accuracy of the information contained in this Data Book to factory specifications on 
January 15, 1990, however Avantek, Inc. assumes no responsibility for errors, omissions or future specification changes as 
described above. 


Unless otherwise indicated, all specifications indicated as minimum or maximum are guaranteed at the temperatures and under 
the conditions described. All specifications indicated as typical are tested on a periodic basis and are intended to provide a good 
indication of actual performance, but are not guaranteed. FOR MORE DETAILED INFORMATION ON ANY PRODUCT, CON- 
TACT ANY AUTHORIZED AVANTEK DISTRIBUTOR, REPRESENTATIVE OR THE FACTORY. 


The following are trademarks of Avantek, Inc. 
QAVANTEK ° 
MiCamp® 

UNIT® 

PlanarPak™ 

Avanpak™ 

MODAMP™ 
IMFET™ 


Some Avantek products are manufactured under the following U.S. patents: 
3809817, 3931472, 3978282, Re. 29844, 4595881, 4649354, 4672023. 


Copyright 1990, Avantek, Inc. 
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QAVANTEK 


Introduction 


SOME INFORMATION ABOUT THIS DATA BOOK 


Standard Modular and Oscillator Components 


Avantek’s Modular and Oscillator Components Data Book 
contains detailed information on our full line of standard 
modular and oscillator products. This book includes all 
Avantek products in TO-8, TO-39 and TO-12 metal cans, in 
the PlanarPak surface mount package, the Avanpak mini- 
ature microwave flatpack, and the Avantek RF dual-inline 
package, as well as functional cascades (UTC Series) in alu- 
minum cases with connectors, and all YlG-tuned oscillator 
and YIG filter packages. 


This Data Book is divided into sections, based on the following 

definitions of product functions: 

1. IF Products—all amplifiers, variable attenuators, detec- 
tors and related components. 


2. Mixer Products—all thin-film and soft-substrate mixers, 
mixer preamplifiers and frequency multipliers. 
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3. Control Device Products—reflective and non-reflective 
switches and limiters 


4. Oscillator Products—voltage-controlled oscillators, 
dielectric resonator oscillators, YlG-tuned oscillators, 
YIG-tuned oscillators with drivers, YlG-tuned filters and 
YIG filter-driver assemblies. 


Available Through Distribution 


All products in this data book which operate at frequencies up 
to 26 GHz are available through Avantek’s network of 
authorized distributors. For pricing information or to place an 
order, please contact any Avantek field sales office, sales rep- 
resentative or distributor listed at the back of this book. 


+ Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 


IX AVANTEK vision 


AVANTEK VERTICAL INTEGRATION 


From Transistors and MMICs to Advanced 
Integrated Subassemblies 


1. Space-Age Technology: 
e Silicon and GaAs transistors 


e Silicon and GaAs Monolithic Microwave Integrated 
Circuits (MMICs) 


e Thin-film hybrid Microwave Integrated Circuits (MICs) 
e Mixers and RF switches 
e Advanced fabrication technology 
e Proprietary packaging 
2. Premium Product Performance: 
e GaAs FETs operating beyond 60 GHz 
e GaAs MMICs through 20 GHz 


e Widest oscillator and amplifier bandwidths 
— Only available 2-18, 18-40 GHz transistor amplifiers 
— Only available 18-26, 26-40 and 33-50 GHz 
transistor YTOs 


e Lowest amplifier noise figures 


The tiny GaAs monolithic microwave integrated circuit performs 
the same basic function as the similar hybrid circuit in 1/25th the 
area and eliminates most circuit adjustment.s Insets: The same 
MMIC shown actual size and enlarged 35 times. 


Frequency Spectrum Chart 


> AVANTEK PRODUCT SPECTRUM ——— 


0 Hz 1 MHz 10 MHz 100 MHz 1 GHz 10 GHz 100 GHz 


RADIO SATELLITE MICROWAVE ELECTRONIC 
COMMUNICATIONS COMMUNICATIONS RELAY DEFENSE 
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Integration 


3. High Quality/Reliability 


e Supplier to virtually all airborne electronic warfare 
systems 


e Space-qualified products 


e Integrated QA/QC system 


e High-reliability screening 


4. Vertical Integration 
e Microwave transistors 
e Silicon and GaAs MMICs 
e Modular amplifiers and signal-processing components 
e Modular signal control components 
e Wideband and communications/radar-band amplifiers 
e Variable- and fixed-frequency oscillators 


e Digitally- and voltage-tuned oscillator and filter 
assemblies 


e Downconverters, amplifier-downconverters and 
mixer-preamps 


e Multifunction subassemblies 


e Over 700 standard products 
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5. Volume Manufacturing Capability 6. Over 20 Years of Experience 
e Four U.S. manufacturing facilities e Manufacturing solid-state microwave components 
e¢ 600,000 sq. ft. since 1965 
e Over 2600 employees Semiconductors and thin-film hybrids since 1968 
e Industry’s most advanced microwave semiconductor Tunable microwave oscillators since 1969 


Microwave mixers since 1980 
Monolithic Microwave ICs since 1982 
Thin-film mixers since 1986 

HEMTs and MSI MMICs since 1987 
60 GHz amplifiers since 1988 


facility 
e Three million product units shipped in five years 
(excluding semiconductors) 


NEWARK 


FOLSOM 


MILPITAS 


SANTA CLARA 
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QAVANTEK 


Avantek, Inc. was founded in late 1965 to meet the electronic 
industry’s need for high performance solid state VHF, UHF 
and microwave transistor amplifiers. 


By December, 1965, the company had developed and intro- 
duced a family of low-noise solid state preamplifiers covering 
the 30 to 1000 MHz frequency range. Less than six months 
later, Avantek added solid state microwave amplifiers with 
octave band coverage through 2300 MHz as well as narrow- 
band amplifiers for specific communications bands in that 
frequency range. This early family of highly reliable Avantek 
transistor amplifiers played a significant part in the microwave 
industry's decision to replace tube-type amplifiers with solid 
state. 


Advances in solid state amplifier technology were hampered 
in these early years by the limited and sporadic availability of 
microwave transistors. Device suppliers simply were not able 
to keep pace with the progress made by Avantek circuit 
designers. 


Consequently, in the spring of 1968, Avantek added the staff 
and facilities to design, develop and manufacture its own gold- 
metalized planar epitaxial microwave transistors. The capa- 
bility to design and produce high performance microwave 
transistors in-house is one of the important factors leading to 
Avantek’s present success. Today, virtually every microwave 
transistor used in an Avantek product is an Avantek transistor. 
In 1968, Avantek also established a facility for the production 
of hybrid thin-film microwave integrated circuits (MICs). 


In February, 1970, Avantek was granted a patent on the tech- 
niques of producing unconditionally-stable, cascadable 
wideband amplifier modules. This concept resulted in a wide 
variety of modular “gain blocks” tiny thin-film modules in TO-8 
and TO-12 transistor packages. 


To meet the needs of both the commercial and military user 
Avantek introduced thin-film fundamental YIG-tuned transis- 
tor oscillators in 1969. In 1973, varactor-tuned transistor oscil- 
lators were added to the growing component line. Some 
more-recent Avantek developments include: 


1981 


5-watt communications/radar-band GaAs FET amplifiers. 
Dielectrically-stabilized microwave oscillators. 

Avanpak flatpack amplifiers through 18 GHz. 

YIG filters. 

1 Watt, 4-8 GHz GaAs FET amplifier. 


1982 
e Industry’s first 40+ GHz GaAs FET. 


1983 


Silicon monolithic microwave ICs into production 
Industry’s first 26.5-40 GHz GaAs FET amplifier 
10 watt 6 GHz amplifiers. 

45 watt, 900 MHz amplifiers. 

Industry’s first 26.5-40 GHz GaAs FET YIG-tuned 
oscillator. 


1984 


e GaAs monolithic amplifiers introduced 
e Industry's first 18-40 GHz GaAs FET amplifiers 
e PlanarPak surface mount package 


1985 


e Industry’s first 2 watt, 20 GHz GaAs FET. 
e Industry’s first 55 watt bipolar transistor @ 900 MHz 
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1986 


e Tunable dielectric-resonator oscillators 

e Low-cost, plastic-packaged MMIC amplifiers 

e Industry’s first 33-60 GHz YIG-tuned GaAs FET 
oscillator 

e Industry’s first 45 GHz GaAs FET amplifier 


1987 


e Patented fast-switching multi-resonator DRO design 
e 6-18 GHz, 1-watt power amplifier. 
e 2-20 GHz, quarter-watt MMIC. 


1988 


e HEMT device with 0.5 dB noise figure at 12 GHz 

e 35 GHz HEMT with 12 dB gain. 

e Industry's first medium-scale integration (MSI) silicon 
MMICs. 

e 60 GHz integrated amplifier/downconverter 


1989 


Very-low-cost 1” dia., 1.8 oz. YTOs 
uAVPAK microstrip package 

5.5 GHz divide-by-4 Si MMIC 

6 GHz active mixer Si MMIC 

35.5 GHz 0.5 watt power amplifier 
100 watt 900 MHz amplifiers 

e 80+ GHz pseudomorphic HEMT 


Today, Avantek is the world’s leading manufacturer of micro- 
wave products. During the past two decades Avantek has 
produced more Monolithic Microwave Integrated Circuits 
(MMICs), wideband solid state microwave and millimeter- 
wave amplifiers, YlIG-tuned oscillators and low-noise commu- 
nications/radar amplifiers than all other U.S. manufacturers 
combined. Over the past five years Avantek has shipped 
nearly three million product units (excluding all semiconductor 
devices) to over 3000 customers. 


Today the Avantek microwave product line includes: 


e Microwave Semiconductors 
e Silicon Transistors 

e Gallium Arsenide Field Effect Transistors 
e GaAs and Silicon Monolithic Microwave Integrated 
Circuits 

High Frequency Silicon ICs 

Fiber-optics ICs 

Internally-Matched GaAs FETs 

Avanpak Miniature Flatpack Products 
PlanarPak Surface-Mount Products 
LAVPAK Microstrip Products 

Control Components: 

— Mixers 

— Switches 

— Limiters 

— Attenuators 

— Filters 

YIG-tuned Oscillators and Filters 
Varactor-Tuned Oscillators 

Dielectric Resonator Oscillators 
Wideband Microwave Amplifiers 
Low-Noise Communications Amplifiers 
Power Amplifiers 

Modular Amplifiers 

Special-Purpose Amplifiers 

Multifunction Integrated Assemblies 
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QOAVANTEK 


Other Company 
Products 


Avantek products cover frequencies from DC to 60 GHz for 
use in electronic defense and radar; missiles and satellites; 
test equipment and instrumentation; and communications 
equipment for the military, commercial, industrial and con- 
sumer markets, both domestic and international. 


Avantek Employees and Facilities: Today there are over 2600 
employees in the Avantek family supported by some of the 
industry's most modern equipment and facilities. Manufactur- 
ing, engineering and administrative facilities, all located in 


California, include 255,000 sq. ft. in Santa Clara, 180,000 sq. 
ft. in Milpitas, 88,000 sq. ft. in Folsom and 90,000 sq. ft. in 
Newark. Avantek also has a facility in Farnborough, UK to 
support European requirements. This staff and floorspace 
supports Avantek’s fundamental vertical integration strategy: 
to manufacture high-performance microwave semiconduc- 
tors, to build these into amplifiers and other functional “build- 
ing blocks,” to integrate these functions into multifunction 
assemblies—and to support all products with research, 
engineering, quality control and customer support. 


OTHER COMPANY PRODUCTS 


SEMICONDUCTORS 


Avantek’s line of advanced microwave semiconductors is fully 
described inthe Avantek Semiconductor Data Book. Products 
include: 


SILICON BIPOLAR TRANSISTORS 


Avantek’s line of silicon bipolar transistors offers high gain, 
low noise figure and moderate power output for amplifier 
applications up to 6 GHz and oscillator applications through 
12 GHz. The devices are available in a variety of package 
styles suitable for commercial through military applications. 


SILICON MONOLITHIC MICROWAVE 
INTEGRATED CIRCUITS 


Avantek has over 55 different models in its steadily-increasing 
line of MODAMP MSA-series monolithic amplifiers and MSF- 
series frequency converters. These silicon MMICs are 
designed for use in narrow- and broad-bandwidth applications 
from DC to 6 GHz. They are offered in package styles for mili- 
tary, industrial and high-volume commercial designs. The 
same MMIC designs are also offered in unpackaged chip form 
for incorporation in thin- or thick-film hybrid MIC applications. 


Avantek also offers a series of advanced MaglIC™ silicon 
monolithic circuits using its ISOSAT process for high- 
performance and medium-scale integration devices. Prod- 
ucts include active mixers operating through 8 GHz; low-noise 
amplifiers, AGC amplifiers and frequency dividers operating 
through 6 GHz, and a series of functional units designed for 
fiber-optic communications applications. 


GALLIUM ARSENIDE FIELD EFFECT 
TRANSISTORS (GaAs FETs) 


Avantek’s range of GaAs FETs includes low-noise, high-gain 
devices operating through 18 GHz, and medium-power 
devices operating to 15 GHz. Suitable for use in military, 
industrial and commercial applications, all transistors are 
designed and tested to provide extremely uniform perform- 
ance for the most severe and critical microwave applications. 


GALLIUM ARSENIDE MONOLITHIC MICROWAVE 
INTEGRATED CIRCUITS 


Avantek now offers an extremely versatile, cost-effective 2 to 
6 GHz GaAs MMIC gain block suitable for commercial 
applications. 


IMFET™ INTERNALLY-MATCHED GaAs FETs 


Avantek’s line of IMFET internally-matched GaAs FETs pro- 
vides output power of up to 6 watts, optimized for specific 
frequency bands between 2.9 and 8.4 GHz. These power FET 
assemblies contain all the necessary matching circuitry to 
allow them to be used in 50-ohm applications without external 
tuning. 


MICROWAVE and MILLIMETER-WAVE AMPLIFIERS 


Avantek produces microwave/millimeter-wave amplifiers 
operating at frequencies through 60 GHz. Its products include 
low-noise, wideband amplifiers; GaAs FET thin-film limiting 
amplifiers, Temperature-compensated GaAs FET amplifiers; 
Wideband, medium-power amplifiers, Solid-state TWT 
replacement amplifiers and communications and radar-band 
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amplifiers for low-noise preamplification, medium-power 
driver and high-power output applications. Standard amplifier 
products are listed in the Avantek Microwave and Millimeter- 
Wave Amplifier Data Book. 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book, 


QAVANTEK 


MOC DIVISION 


Avantek’s Modular and Oscillator Components Division offers 
a wide range of RF and microwave components to meet our 
customers’ needs for cost-effective, high-performance prod- 
ucts. Drawing on Avantek’s state-of-the-art silicon and gallium 
arsenide semiconductor capabilities, the Modular and Oscilla- 
tor Components Division maintains expert staffs of design, 
manufacturing, test and quality personnel whose goal is to 
provide our customers with an ever-increasing range of high 
performance RF and microwave components. Our people are 
supported with the best equipment available throughout the 
entire development/manufacturing/test process. Computer- 
aided design, engineering, drafting and manufacturing play a 
significant and ever-increasing role in the production of our 
products, and our high volume, automated production and 
test capabilities are constantly being upgraded. 


MOC products offer the system designer a cost-effective 
“building block” approach which usually saves both time and 
money, and yields improved system performance. Consider 
some of the MOC benefits: 

e Design cost savings 

Greatly reduced system development time 
State-of-the-art, off-the-shelf system building blocks 
Simplified system troubleshooting and repair 

Full-time, ongoing product development and support from 
the Avantek MOC Team 


MOC FUNCTIONS 

Avantek MOC products cover frequency ranges from DC to 
millimeter wave, and are designed to operate in conventional 
50 ohm systems as stand-alone functions or in combination 
with other functions. 


Modular products include Amplifiers, AGC Amplifiers, Limiting 
Amplifiers, Mixers, Mixer-Preamplifiers, Switches, Atten- 
uators, Limiters, Detectors, Oscillators, and Filters. The Se- 
lection Guides throughout this catalog are provided to offer 
the user a convenient overview for each product category. 
Each Selection Guide provides technical information about 
Avantek products to aid in proper selection and location of the 
relevant data page. 


MOC PACKAGE OPTIONS 


In addition to the wide range of performance offered by the 
MOC Products Family, a variety of package options is also 
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Modular and 
Oscillator Components 


available to meet size, weight and design requirements. Pack- 
age options available are: 


TO-8, TO-39, and TO-12 Metal Cans 

PlanarPak Surface Mount 

Avanpak Connectored or Connectorless UTC Cascade 
Dual-in-Line 

YIG Oscillator and Filter Packages 


The TO and PlanarPak packages offer the smallest size with 
the TO being suitable for through-hole softboard applications 
and the PlanarPak providing state-of-the-art component tech- 
nology for either softboard or ceramic substrate surface- 
mount applications. The Avanpak package is ideal for either 
connectored or connectorless applications where premium 
performance and small size are essential. The UTC Cascade 
offers one to four of the TO modular products in a connec- 
tored, sealed aluminum case. 


Where possible, throughout this catalog, products which are 
available in different package options are listed as a series on 
the same catalog page. The different packages in which the 
particular product is available are indicated by the relevant 
case drawings on each data sheet. Detailed dimensional 
drawings of all Avantek modular packages can be found in the 
Case Drawings section of this catalog. 


HOW TO USE THE DATABOOK SERIES 
The Avantek Databook set consists of the following items: 


1. Product Guide 

2. Modular and Oscillator Components Data Book 

3. Semiconductor Data Book 

4. Microwave and Millimeter Wave Amplifier Data Book 


Item 1, the Product Guide, gives summary specifications for 
all of Avantek's standard products at time of publication. Cus- 
tom and special products are described. It is suggested that 
this Product Guide be used as the first reference to locate 
products of possible use. When potentially useful products 
have been identified, the user should refer to items 2 through 
4, the data books, which provide complete, detailed data 
sheets on all standard Avantek products in that category plus 
applications notes and other appropriate information. Some 
products, such as modular amplifiers, may appear in more 
than one databook for user convenience. 


e Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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SURFACE MOUNT PRODUCTS 
PLANARPAK SERIES 


SELECTION GUIDE . 


iy 
ND 


AMPLIFIERS, PPA ................. 3-1, 3-2 
DETECTORS, PPO ..scvitaustcevataneasas BZ 
ATTENUATORS, PPF ...............++.++ 4-7 
LIMITING AMPLIFIERS, PPL ............ 3-214 
MIXERS, PPM 2626s ew cee eee eee wes FOO 
SWITCHES, PPS csitsncianeave wna vcaancnse G12 
THIN-FILM PASSIVES, PLP .............. 6-2 


D AVANTEK PlanarPak Surface Mount Products 


Selection Guide 


PRODUCT DESCRIPTION 


Avantek supplies a wide selection of high performance thin- dard sizes, 1/4”X1/4”, 3/8"X3/8” and 0.4”X0.8”... with perform- 
film hybrid products in the PlanarPak surface mount package ance guaranteed up to 18 GHz... allowing a complete surface 
covering the frequency of DC to 18 GHz. A surface mount mount component solution. Refer to the appropriate product 
component solution reduces board area and weight by section for detailed specifications for these products. 


40-60% in comparison to conventional TO-8 through lead 
“drop-in” package assembly alternatives, ultimately resulting 
in significantly enhanced system performance. In addition to 
amplifier, the PlanarPak product line includes a selection of 
switches, mixers, attenuators, detectors, filters, and other 
passive components and functions packaged in three stan- 


Application Note “Using PlanarPak Surface Mount Compo- 
nents” on page 14—38 covers methods of assembly and 
printed circuit board selection to maximize performance from 
these devices. Test fixtures for these products are covered on 
page 15-7. 


AMPLIFIERS 
Guaranteed Specifications at 0° to 50°C Case Temperature 


Power Output 3rd Order 


Frequency Noise at 1 dB Gain Intercept Power Requirements 

Range Gain Figure Compression Point Current 

(GHz) (dB) (dB) (dBm) (dBm) Voltage (mA) Case Page 
Model Minimum Minimum Maximum Minimum Typ./Min. (VDC) Nominal Drawing Number 
PPA-210 .010-.2 8.0 2.0 +11 +29 +15 15 PP-38 3-16 
PPA-211 .010-.2 78 2.7 +17 +28 +15 30 PP-38 3-18 
PPA-253 .005-.2 29.0 4.0 0 +14 +5 30 PP-25 2-4 
PPA-441 .020-.4 13.5 4.5 +15 +32 +15 32 PP-38 3-32 
PPA-543 .010-.5 10.0 25 +22 +15 25 PP-38 3-84 
PPA-517 .005-.5 22.0 25 +15 +15 22 PP-38 3-66 
PPA-544 .010-.5 10.0 3.0 +28 +15 36 PP-38 3-86 
PPA-520 .005-.5 14.0 4.5 +22 +5 33 PP-38 3-72 
PPA-519 .005-.5 13.0 55 +29 +15 


PPA-509 .005-.5 13.0 5.5 +35/30 +15 
PPA-557 .010-.5 12.0 6.0 +25 +5 
PPA-1043  .010-1.0 10.0 4.0 +19 +15 
PPA-1044 +28/+22 +15 


sie 


'PPA-1006 .005-1.0 11.0 6.0 +17 +27 +15 
PPA-1005 .005-1.0 11.0 6.0 +20 +35 +15 
PPA-2012 .5-2.0 9.0 4.0 +12 +23 +15 
PPA-2013 .5-2.0 9.0 5.5 +19 +33 +15 
PPA-2023 .010-2.0 8.0 8.5 +14 +25 +15 


PPA-2123 


22. Bes ee 
PPA-18232 2-1 9.0 9.5 +11 +24 +8 155 PP-25 2-20 


ANALOG LEVEL DETECTORS 
Typical Specifications at 25°C Case Temperature 


Input 
Frequency VSWR Sensitivity Flatness Video B/W Power 
Range (50Q2) (V/mW) (dB) (kHz) (VDC) Case Page 
Model (MHz) Maximum Typical Maximum Typical Nominal Type Number 
PPD-2001 20-2000 1.8 1.0 +.3 150 £15 PP-25DA 5-6 
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PlanarPak Surface Mount Products 
Selection Guide 


DIGITAL THRESHOLD DETECTOR: TTL OUTPUT, VOLTAGE OR RESISTANCE CONTROL 


Typical Specifications at 25°C Case Temperature 


Frequency Input Operating Input Control Voltage Current 
Range Flatness! Range VSWR Level Range @15 VDC Case Page 
Model (MHz) (dB), Max. (dBm), Typ. Max. Typ. Min./Max. (mA), Typ. Type Number 


PPD-6002 100-6000 +1.0 —10 to +10 2.0 0-1 Volts +11 to +16 12 PP-25D 5-7 


ATTENUATOR: PIN DIODE 


Guaranteed Specifications at 0° to 50°C Case Temperature 


Insertion Switching 
Frequency Loss Attenuation VSWR Speed Control 
Range (dB) (dB) (5092) (usec) Voltage Case Page 
Model (MHz) Maximum Minimum Maximum Typical (V) Type Number 
PPF-030 100-500 25 40 2.0 s 0 to +15 PP-25F 4-7 
500-1000 3.0 35 2.0 5 
1000-2000 3.5 25 2.0 5 


LIMITING AMPLIFIER: 4 STAGE EMITTER COUPLED 
Guaranteed Specifications at 0° to 50°C Case Temperature 


Input Power Saturated Output Power Noise 
Frequency Limiting Range Output Power Flatness Figure Operating 
Range (dBm) (dBm) (dB) (dB) Bias Case Page 
Model (MHz) Minimum Minimum Maximum Maximum (VDC) Type Number 
PPL-504 10-1000 —25 to +10 —4.0 +0.8 10.0 +15 PP-48 3-215 


MIXER: TRIPLE BALANCED 
Typical Specifications at 25°C Case Temperature 


Frequency Range Conversion Isolation 
RF & LO IF Loss LOtoRF LOtolIF VSWR Case Page 
Model (GHz) (GHz) (dB) (dB) (dB) RF Port LO Port Type Number 
PPM-2515M .05-2.5 .001-1.5 7.6 35 35 1.5:1 25:1 PP-38M 7-55 


SWITCH: PIN DIODE, SPDT, NON-REFLECTIVE 


Guaranteed Specifications at 25°C Case Temperature 


Insertion Switching 
Frequency Loss Isolation VSWR Speed Control 
Range (dB) (dB) (50Q) (usec) Voltage Case Page 
Model (MHz) Maximum Minimum Maximum Maximum (VDC) Type Number 
PPS-010 10-200 1.5 40 Le 5.0 £15 PP-25S 8-12 
200-500 1.5 30 
500-2000 2.5 20 


THIN-FILM PASSIVES: LOW PASS FILTERS 


Guaranteed Specifications at 0° to 55°C Case Temperature 


Passband Stopband Passband Stopband 
Frequency Frequency Insertion Insertion Passband 
Range Range Loss Loss VSWR 
(Minimum) (Maximum) (Maximum) (Minimum) Input Case Page 
Model (GHz) (GHz) (dB) (dB) (Maximum) Typ Number 
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QAVANTEK So ton 


Surface Mount Cascadable Amplifier 


5 to 200 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 5 to 200 MHz e High Gain Single Stage 
e High Gain: 32 dB (Typ) Gain Block 
e 5 Volt Supply e Portable or Compact RF/IF 
e Surface Mount Signal Processing 
e Low Noise Figure: 3 dB (Typ) 
e Small Size PP-25, p. 16-34 
DESCRIPTION 
The PPA-253 high-gain, low bias voltage, two-stage bipolar signal through the amplifier. Decoupling on the bias voltage 
RF amplifier is mounted in the Avantek PlanarPak surface input provides increased immunity to bias variations. 


mount package. Internal blocking capacitors couple the RF 


ELECTRICAL SPECIFICATIONS' (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


Typical Guaranteed Specifications 
Symbol Characteristic ypiee 
= Te = = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


1The PPA-253 is based on the GPD-252. 
TYPICAL PERFORMANCE OVER TEMPERATURE (@ +5 VDC unless otherwise noted) 


KEY: +25°C 
485°C — — — — 
-55°C —— - — 


Noise Figure 


5 E 6 
= Sct 
= 54 A & § 4 
c D mS 
S v7 5° 8 
oO g 3 =r 2 
3 ker 
2 So 
0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG VOUBUG 606 icc es ceak sea esd euse whee eteawnss +12 Volts Os 63 14500 Capertee 4n1da bs db teed eee snes ee 160/160°C/W 
Continuous RF Input Power ..................4.. +13 dBm Active Transistor Power Dissipation .............. 24/43 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ...... 4/7°C 
Storage Temperature ...................4.. —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) —0.25 grams 


EM Ete REA AT Ca og EG NS Aa A Sia RRR PATE ES ERAT BSE RST A NR PAR A EB RN SEA AG ELL ESERIES BT PETRIE EGE SED DOSE TDII BE IESE DE IPS EEBTI SENSE AER IS AE AER CBSE LEICA EN PSYE NIE TSIEN LIREL DB IE ESET EI EDEL IED AT LENT OUTENELS 
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PPA-253 
Surface Mount Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR Output VSWR Third-Order Intercept Point 
17 
& 15 
be 
cf i3 
0 100 200 300 400 500 vc aa Ga Ga a ea 
Frequency, MHz Frequency, MHz Frequency, MHz 
Second-Order Intercept Point Second-Harmonic Intercept Point 
35 
£ £ 
i Sx 
ce oS 
= x= 31 
29 
0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 5.00 VOLTS 
FREQ VSWR GAIN DEV LINO GPDEL VSWR ISOL 
MHz IN dB DEG ns OUT dB 
100.0 1.12 31.9 —.3 587 1.42 46.8 
150.0 1.17 31.5 6 -630 1.43 46.7 
200.0 1.22 31.4 —.3 .609 1.45 47.0 
250.0 1.25 30.9 .547 1.46 47.0 
300.0 1.30 30.5 .577 1.46 46.2 
350.0 1.38 30.1 ort 1.45 46.4 
400.0 1.44 29.6 535 1.44 46.2 
450.0 1.51 29.1 .528 1.41 45.7 
500.0 1.59 28.4 .504 1.38 45.6 
600.0 1.73 27.1 452 1.32 45.2 
700.0 1.88 25.8 .401 1.25 44.2 
800.0 1.98 24.6 364 1.10 44.0 
900.0 2.07 23.2 334 1.12 43.2 
1000.0 2.12 22.0 323 1.07 42.6 


FREQ Si Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .059 —97.38 31.90 —23.9 —47.41 12.6 176 —176.65 
150.00 .079 —116.83 31.50 —34.5 —46.66 11.6 178 —176.65 
200.00 .099 —121.21 31.34 —46.6 —46.60 15.4 183 —179.22 
250.00 tz —121.56 30.95 —56.4 —46.73 12.2 .186 178.94 
300.00 182 —119.26 30.53 -66.3 —46.39 16.6 -186 176.02 
350.00 .158 —117.84 30.08 —77.1 —46.31 17.3 184 173.85 
400.00 181 —118.71 29.62 -87.0 —46.21 21.0 179 170.67 
450.00 .203 —119.38 29.10 —96.3 —45.74 23.3 170 167.98 
500.00 .228 —122.53 28.45 —106.0 —45.64 26.4 161 164.76 
600.00 .267 —129.70 27.09 —123.6 —45.20 31.0 137 160.38 
700.00 305 —136.94 25.76 —138.6 44.15 34.6 ant 158.09 
800.00 329 —145.50 24.50 —152.4 —43.93 37.2 .081 160.06 
900.00 349 —154.13 23.22 —164.8 -~43.18 38.4 .056 166.92 
1000.00 362 —162.31 22.04 —176.4 —42.69 37.1 .035 —173.10 
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QAVANTEK 


PPA-557 
Surface Mount Cascadable Amplifier 
10 to 500 MHz 


FEATURES 


e Frequency Range: 10 to 500 MHz 
e Moderate Gain: 13.1 dB (Typ) 
e High Power Output: 
+20 dBm (Typ) 
e +5V Power Supply 
e Surface Mount Package 


DESCRIPTION 


The PPA-557 is a high power, low-voltage, medium gain RF 
amplifier containing discrete Avantek® transistors mounted on 
a thin-film substrate. The design consists of resistive feed- 
back and active bias circuitry to provide temperature compen- 


APPLICATIONS 


e Compact or Portable IF Amplifier 
e RF/IF Signal Processing 
e Output Gain Stage 


PP-38, p. 16-35 


sation and increased immunity to bias voltage variations. 
Internal input/output blocking capacitors couple the RF signal 
through the amplifier. The PPA-557 is available in a herme- 
tically sealed .375 in. x .375 in. surface mount package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Voltage (1% Reg.) 

DC Current (Max.) 


KEY:+25°C 
-55°C 


Batic 


= 25°C Te =0°to 50°C 


1 
10 100 200 300 400 500 600 700 “10 
Frequency, MHz 


Guaranteed Specifications 


Te = -55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +5 VDC unless otherwise noted) 


45°C -——— 


Noise Figure 


Noise Figure, dB 


100 200 300 400 500 600 
Frequency, MHz 


MAXIMUM RATINGS 


THERMAL CHARACTERISTICS* 


OG VGUAOO cick iv ncaa coda beens BedaGOoe REO ORE ees +7 Volts Os 44496 en dee sy ews ooh etewewseebuieemcae ass 92/92C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............ 210/210 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .... 19/19°C 
Storage Temperature ..................... —62°C to +150°C 

“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 
WEIGHT: (typical) 0.5 grams 
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PPA-557 
Surface Mount Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
7 & 22 . 
3.5 C 
z. $ 
so# 
8 1.0 1.0 
10 100 200 300 400 500 600 10 100 200 300 400 500 600 700 oi a ae a 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point mene 
= Ee 
3 3 
s = 
20 10 20 
10 100 200 300 400 500 10 100 200 300 400 500 10 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 

NUMERICAL READINGS BIAS = 5.00 VOLTS 
FREQ GPDEL PHASE FREQ GPDEL PHASE FREQ GPDEL PHASE 
GHz (ns) (DEG) GHz (ns) (DEG) GHz (ns) (DEG) 
.010 1.66 5.23 .180 .66 —.58 .350 .66 25 
.020 1.66 1.71 .190 .67 —.55 .360 .67 .26 
030 97 61 200 .66 —.50 370 68 27 
040 84 08 210 .66 —.44 380 66 31 
050 76 —.25 220 .66 —.38 390 67 34 
060 73 —.46 230 .66 —.31 400 68 33 
070 71 —.55 240 .66 —.27 410 67 33 
080 70 -.63 250 .65 —.16 420 69 30 
090 70 -.72 260 .66 —.13 430 69 29 
100 68 -.72 270 .67 —.10 440 68 27 
110 69 —.74 280 .66 —.05 450 69 23 
120 68 —.76 290 .66 01 460 68 25 
130 67 -.72 300 .66 08 470 70 12 
140 67 -.72 310 .67 11 480 69 08 
150 67 —.69 320 .66 15 490 70 —.02 
160 67 —.66 330 .66 20 500 70 —.10 
170 67 —.61 340 .67 20 510 70 —.19 


LINEARIZATION RANGE: .010 to .510 GHz 
S-PARAMETERS BIAS = 5 VOLTS 
CURRENT = 105 mA 


FREQ Si Sa Siz S22 
GHz Mag Ang dB Ang dB Ang Mag Ang K 
001 46 -76.3 10.8 126.2 -20.9 60.4 47 —154.65 1.35 
005 .23 -136.8 13.2 —167.1 —18.2 14.7 18 151.48 1.13 
010 19 -158.4 13.3 -177.0 -18.1 4.5 14 161.89 1.14 
030 18 -174.4 13.3 170.8 —18.2 -6.7 13 161.63 1.15 
050 19 -179.5 13.3 162.2 -18.2 -13.8 13 154.83 1.15 
070 19 Wirz 13.3 154.1 -18.2 -20.4 12 147.14 1.15 
090 19 174.4 13.2 146.2 -18.2 -26.9 12 139.04 1.15 
110 19 171.8 13.2 138.3 -18.3 -33.1 11 130.67 1.15 
130 19 169.1 13.2 130.6 -18.3 -39.5 11 121.92 1.15 
150 19 166.4 13.2 122.8 -18.3 45.6 10 112.96 1.15 
170 19 163.9 13.2 115.1 —-18.3 —-51.8 09 103.47 1.16 
190 19 161.3 13.2 107.4 —18.3 —58.0 08 93.07 1.16 
210 19 158.5 13.1 99.7 -18.3 -64.1 07 81.95 1.16 
230 19 155.7 13.1 92.1 -18.4 -70.3 06 69.19 1.16 
250 19 152.9 13.1 84.4 -18.4 -76.5 05 54.89 1.16 
270 19 149.9 13.1 76.7 -18.4 -82.6 04 37.78 1.16 
290 19 147.0 13.1 69.1 -18.4 -88.8 04 16.33 1.17 
310 19 144.1 13.1 61.3 -18.4 -95.0 03 —10.11 1.17 
330 19 141.1 13.1 53.7 -18.4 —101.2 03 -39.48 1.17 
350 19 138.2 13.0 45.9 —18.4 -107.5 04 -65.79 1.17 
370 19 135.2 13.0 38.2 —18.5 —113.8 05 -86.75 ed 
390 18 132.1 13.0 30.4 -18.5 —120.0 06 -103.14 1.17 
410 18 128.9 13.0 22.6 -18.5 -126.3 07 —117.07 1.18 
430 17 125.8 13.0 14.8 -18.5 -132.7 08 129.14 1.18 
450 7 122.7 13.0 7.0 -18.5 -139.1 09 —140.41 1.18 
470 16 119.9 13.0 -.9 -18.5 -145.5 10 151.11 1.18 
490 16 117.1 13.0 -8.9 -18.6 -152.0 11 —161.16 1.18 
590 10 110.0 13.1 49.6 —18.7 -174.8 16 151.27 1.20 
630 .07 119.3 13.1 66.5 -18.8 161.1 16 132.14 1.21 
670 .06 151.0 13.1 -84.0 -18.9 147.0 16 112.07 1.22 
790 .24 179.6 12.8 —140.1 —19.7 102.5 12 42.58 1.26 
830 .33 169.8 12.5 -160.1 -20.2 87.3 09 11.76 1.28 
870 43 157.8 12.0 179.5 -20.8 72.4 07 -29.02 dat 
990 .68 117.4 9.5 119.1 —23.4 30.8 07 —168.03 1.46 
1.100 81 82.9 6.0 69.4 —25.8 fr 08 145.72 Lar 
1.300 .89 31.1 —8 4.7 —29.0 -51.8 17 145.41 3.27 
1.500 91 12.3 -7.2 -65.8 —32.2 —106.4 39 93.83 7.08 


ey Ege Le SPE REDS PRS BE eg Maat Sk ET RES © Pi Bat Ea ye ET a A eS AE TNE 8) TRE INT LORE TERE EF 6 PEL INE RY IS DOL IT EL TREAT TES IL ILS NOE LIE ETS I A IEE PRE EN IE SS 2 ETI! RE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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OAVANTEK 


PPA-2123 
Surface Mount Cascadable Amplifier 
1 to 2 GHz 


FEATURES APPLICATIONS 
e Frequency Range: 1 to 2 GHz e GPS Receiver 
e Small Surface Mount Package: e IF Amplifier G@rouno 
Ain.x Bin, e Receiver Front End 
e Ultra Low Noise Figure: 1.5 dB (Typ) ° IF Front End GROUND 
e High Gain: 34 dB (Typ) 
e Flat Response: +0.6 dB (Typ) — 
e Moderate Power Out: 13 dBm (Typ) 
e Internally Regulated pe 
PP-48S, p. 16-36 
DESCRIPTION 


The PPA-2123 is a multistage, low-noise, high-gain amplifier 
utilizing discrete GaAs FETs on a thin-film substrate. The low 
input/output VSWR is maintained by reactive circuits. The RF 


capacitively-coupled at the output. The PPA-2123 is available 
in a hermetically sealed PP-48 (.4 in. x .8 in.) surface mount 
package. 


signal is transformer-coupled at the input (at DC ground) and 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +12 VDC nominal unless otherwise noted) 


Characteristic 
Te = 25°C Te = 0° to 50°C Te =—55° to+85°C 


Frequency Range 1000-2000 1000-2000 1000-2000 
Small Signal Gain (Min.) 34.0 31.0 30.0 
Gain Flatness (Max.) +0.6 +1.0 +1.0 
Noise Figure (Max.) 1.5 22 2.3 
Power Output @ +1 dB Compression (Min.) +13.0 11.0 9.0 
Input VSWR (Max.) 1.531 2.0:1 2.0:1 
Output VSWR (Max.) 1.5:1 

Two Tone 3rd Order Intercept Point +23 

Two Tone 2nd Order Intercept Point +37 

One Tone 2nd Harmonic Intercept Point +43 

DC Voltage (1% Reg.) +12 to +15 

DC Current (Max.) 80 


. Guaranteed Specifications 
Typical 


SCHEMATIC 


| 

| 

| a ae 1. a 

eh res eee oi coin eas ioe nes ‘on aos eee 
MAXIMUM RATINGS THERMAL CHARACTERISTICS 
ee VERGE 6553 Dan ond dese 4b baa P eee doe wea +17 Volts Oi Sere need cea e sae ees oehaeenae eran 100°C/W, 120°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation ........ 84 mW, 160 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature 8.4°C/19.2°C 
Storage Temperature ..................... —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C 
WEIGHT: 1.1 grams 
BRN ESE ETAT SNS CRETE ET STL LE ELLE OR FLL GL IEE RED CL EOE LE ETI EE DERE I BL EASE EEE LIE ELE EV ETE LILLE LEA AOS LEL OLLIE NE LILLIE LEE EIT EEL OLLIE EE OL GT AE EASA DIL PO EEOC EES ELLE PRIS SELON POE EE BBE ASTD 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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PPA-2123 
Surface Mount Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +12 VDC unless otherwise noted) 


Noise Figure 


Power Output 


: = 
co 
ia s Beh 
¢ & éo4 
‘3 cK 1, o 7° 4 
© 3 sr. 
3° &eF 
10 12 14 = 1.6 18 20 0 12 ~«14~«~dSSC«~aC«S*« S$ 10 12 14 #16 #418 20 
Frequency, GHz Frequency, GHz Frequency, GHz 
Input VSWR Output VSWR Third-Order Intercept Point 
gd at a ee Se 
és i OE T_T ' & 
2 cl a a a S a 
i LS a a a 2 al B % 
1.2 = 
att tt 
10 12 14 16 #918 20 10 12 14 #16 «218 = «20 10 12 14 #16 «2418 = 20 
Frequency, GHz Frequency, GHz Frequency, GHz 
Second-Order Intercept Point Second-Harmonic Intercept Point 
KEY: +25°C 
+85°C——— — 5 & 
-55°C —— - — = “ 
cf a 
x= 


30 
1.0 


1.2 14 1.6 
Frequency, GHz 


1.8 2.0 


35 
1.0 


1.2 1.4 1.6 


Frequency, GHz 


1.8 2.0 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS 


BIAS = 12 VOLTS 
CURRENT = 79 mA 


FREQ Ss S Ss Ss GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang nS DEG 
.100 85 135.5 —22.71 —48.3 -61.9 53.6 at —161.72 2.34 
.200 83 89.4 9.21 -92.0 -63.8 -31.2 79 163.17 2.56 
.250 81 64.9 17.71 —135.2 -63.1 71.3 te 153.40 2.94 
.300 76 40.0 23.51 —175.7 —70.5 —153.1 .65 145.10 2.84 
.400 .61 8.4 30.30 veh -68.3 —104.6 .55 135.90 2.52 
.500 46 —55.3 33.56 50.8 —56.3 158.3 47 133.45 ae 
.550 .40 —78.0 34.44 24.6 -60.9 74.7 44 133.26 2.03 
.600 .36 —96.8 35.06 8 —68.3 12.0 .40 132.61 1.92 
.650 34 —112.6 35.49 —21.3 64.5 11.2 OF 131.46 1.82 
.700 31 —124.8 35.77 —42.2 66.2 17151 .34 128.67 1.76 
.750 .28 —136.1 35.92 -61.6 -71.6 47.8 31 125.72 1.68 
.800 20 —147.5 35.97 -80.1 —64.7 -17.6 .29 123.51 1.61 
.850 23 —159.9 35.93 -97.6 -61.8 165.2 .27 122.96 1.57 
.900 .22 -171.2 35.83 —114.2 —64.0 —174.4 .26 124.66 1.52 
.950 .22 —178.7 35.72 —129.6 -63.0 —110.5 .24 130.33 1.47 
1.000 .22 176.5 35.59 —144.4 -63.3 141.6 2 137.20 1.42 49 
1.050 21 173.3 35.47 —158.8 —58.1 146.6 .20 146.11 1.39 —1.26 
1.100 19 171.0 35.32 -172.8 -65.0 —12.1 A 153.81 1.36 —2.41 
1.150 .16 168.3 35.22 173.5 —70.1 —156.5 .15 159.19 1.32 —2.99 
1.200 13 160.4 35.08 160.2 62.9 -30.8 13 160.06 1.29 —2.93 
1.250 a | 146.8 34.98 147.1 -60.9 30.7 we 156.82 1.27 —2.65 
1.300 511 134.5 34.86 134.3 -73.0 —106.1 13 153.12 1.26 —1.98 
1.350 12 124.8 34.73 121.8 -60.3 81.3 14 149.07 1.24 —1.11 
1.400 12 120.1 34.64 109.9 —58.0 76.2 16 151.70 Lee 17 
1.450 svt 120.9 34.61 97.9 —-63.4 —40.1 ae 155.00 1.23 1.39 
1.500 10 118.2 34.62 85.8 -—70.6 -—71.8 war 159.95 1.23 2.53 
1.550 .07 117.6 34.68 73.8 -63.2 —126.9 16 163.96 Lee 3.76 
1.600 .06 101.4 34.80 61.5 -60.9 63.7 13 166.10 1.24 4.78 
1.650 .06 80.1 34.93 48.8 —59.5 -97.8 .10 159.78 1.24 5.66 
1.700 .07 71.8 35.05 35.7 -63.7 -68.0 .06 139.27 1.27 6.07 
1.750 10 65.2 35.18 22.2 —59.4 —5.9 .06 97.49 1.31 5.73 
1.800 12 70.2 35.29 8.4 —61.5 —162.8 .07 74.42 1.35 4.76 
1.850 14 74.5 35.41 —5.9 —73.5 44.9 .06 53.29 1.41 2.71 
1.900 16 76.4 35.53 —21.0 —56.1 —109.9 .05 14.65 1.49 -.79 
1.950 sae 74.7 35.54 -37.3 -61.8 15:7 .07 —53.24 1.68 —7.80 
2.000 18 63.1 35.34 —54.2 —61.0 —101.5 15 —72.58 1.65 —14.13 
2.100 21 34.0 34.49 —87.6 -63.5 179.7 33 —90.96 1.61 
2.150 .24 24.9 33.89 —103.5 —57.6 144.7 38 -97.77 1.58 
2.200 a | 19.3 33.10 —119.1 64.8 26.6 44 —108.28 1.56 
2.300 .27 14.1 31.41 —149.1 64.9 107.9 47 —133.70 1.35 
2.400 .22 4 29.26 —176.8 —66.7 17.9 57 —151.89 1.28 
2.500 ae —22.6 27.13 160.3 —68.4 50.3 .66 -157.48 er 
Avantek, Inc. +» 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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PPA-4132 
QAVANTEK Surface Mount Cascadable Amplifier 


1000 to 4000 MHz 


FEATURES APPLICATIONS 
e Frequency Range: 1000 to e GPS Receiver 
4000 MHz e IF Amplification 


e High Dynamic Range 
e Noise Figure: 4.5 dB (Typ) 


DESCRIPTION a 

The PPA-4132 is a two-stage, high-gain RF amplifier using reverse bias protection diode guards the amplifier at the bias 
Avantek® GaAs FET technology, and resistive feedback for input. The bias input voltage is bypassed and decoupled to 
temperature compensation. Input/output blocking capacitors minimize effects of supply voltage variations. 


couple the RF signal through the amplifier, and a built-in 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +8 VDC nominal unless otherwise noted) 


Tvpical Guaranteed Specifications 
Symbol Characteristic ypica 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 500-4500 1000-4000 
Small Signal Gain (Min.) 22.0 20.0 
Gain Flatness (Max.) +0.3 +1.0 
Noise Figure (Max.) 4.5 6.0 
Power Output @ +1 dB Compression (Min.) +18.5 

Input VSWR (Max.) 1.5:1 

Output VSWR (Max.) 1.5:1 

Two Tone 3rd Order Intercept Point +27.0 

Two Tone 2nd Order Intercept Point +50.0 

One Tone 2nd Harmonic Intercept Point +55.0 

DC Current 150 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +8 VDC unless otherwise noted) 


KEY: +25°C 
BS — 
-55°C——- —— 
Noise Figure Power Output 
21 
foe) 
fee) 4 =f = & 20 
S ze = S ¢ 19 
. 3 oO 
£ = 6 mS 18 
o i 5 Oo 
oS gy =r £ 17 
3 a © E 16 
500 1500 2500 3500 4500 500 1500 2500 3500 4500 = "500 1500 2500 3500 4500 
Frequency, MHz Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
OG VONGRS 6s i552 ie sd eens e toed ne ees erage eds +9 Volts OS. 5b 24dne cs OR REE DUS CH RE TAs ER DRE 100/100°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation’ ........... 290/370 mW 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature! .... 29/37°C 
Storage Temperature ..................4.. —62°C to +150°C NOTE 1: Values refer to 1st and 2nd stage transistors respectively. 
“R” Series Burn-in Temperature ................... +115°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) 0.5 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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PPA-4132 
Surface Mount Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Output VSWR Third-Order Intercept Point 


IP;, dBm 


Frequency, MHz Frequency, MHz Frequency, MHz 

- Second-Order Intercept Point Second-Harmonic Intercept Point 

& ra 

= a 

a" as 

= = 
35 40 
500 1500 2500 3500 4500 500 1500 2500 3500 4500 

Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


S-PARAMETERS BIAS = 8.00 VOLTS 
FREQ Si Sa Si2 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
250.00 .206 -67 .84 14.61 139.6 —56.28 122.0 746 147.67 
500.00 27 —106.00 21.79 63.0 —49.55 67.0 .320 117.88 
750.00 .107 —110.26 22.69 32.5 —49.17 51.5 179 117.57 
1000.00 110 —112.30 22.92 14.4 —49.34 46.6 123 116.64 
1250.00 122 —114.72 22.99 2.4 —49.67 44.1 .096 104.64 
1500.00 136 —118.14 23.04 -8.8 —50.28 43.7 .089 82.24 
1750.00 149 —122.94 23.02 —17.1 —50.80 46.8 103 60.68 
2000.00 .168 —133.90 22.95 —23.8 —51.71 48.3 136 50.43 
2250.00 179 —141.20 22.86 —32.4 —52.95 51.7 161 41.42 
2500.00 179 —150.18 22.82 —38.7 —53.62 55.9 186 35.98 
2750.00 -168 —162.98 22.78 —45.4 —55.10 58.4 .206 34.01 
3000.00 .148 —177.69 22.84 —51.8 —56.20 65.4 .218 30.06 
3250.00 119 158.39 22.89 —58.2 —58.16 68.0 .224 29.01 
3500.00 .093 121.10 22.92 —-65.4 —60.44 74.5 212 25.76 
3750.00 .099 71.51 23.12 —72.8 —63.34 108.9 192 22.39 
4000.00 132 32.72 23.23 -81.7 —63.47 141.3 .155 14.34 
4250.00 72 5.85 23.51 —91.3 —58.54 171.6 .100 —8.84 
4500.00 .195 —14.86 23.57 —102.0 —5§5.23 175.1 .080 -89.70 
4750.00 197 —29.30 23.39 —116.0 —52.15 178.4 196 —141.42 
5000.00 .187 —43.04 22.94 —131.3 —49.93 172.2 346 —163.59 
5250.00 164 -53.74 21.80 -144.9 49.32 166.1 .463 -179.60 
5500.00 132 —68.07 20.24 —158.0 —47.41 175.6 519 170.55 
5750.00 .085 —71.21 18.73 —168.3 —46.22 161.3 .537 161.89 
6000.00 .065 62.02 17.13 —175.8 —47.79 150.2 .490 155.84 
6250.00 .053 —54.35 15.22 176.7 —51.34 —179.7 408 156.12 
6500.00 .054 —42.47 13.59 172.0 —50.22 —138.2 333 158.13 
6750.00 .081 -33.45 12.53 168.3 44.31 152.3 .297 153.72 
7000.00 115 —46.64 11.26 161.4 —43.32 —161.1 .200 139.48 
7250.00 138 —59.35 9.93 156.0 —45.20 —167.6 ole 109.06 
7500.00 163 —70.47 8.55 148.3 —47.16 —155.3 131 53.87 
7750.00 .186 —78.25 7.32 142.5 —47.74 —140.9 .207 33.56 
8000.00 .205 86.12 5.70 134.4 —48.95 —132.8 304 26.50 


LINEARIZATION RANGE: 1000 to 4000 MHz 


STAAL PE AIR AS PSD SN SES RAE SSE NEI NLP TR ORR IE EA LET LE STELIOS TD SE BOREL TE MS SLR OID OI B LORS SEE TIBIA SET DR OLLI FES EI ITE BS BLL RORLS BLT TOPO EET EAL Eis BSR LG SAE PIONERO Ed BOOLIAN ERENT 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
2-11 


OAVANTEK 


PPA-4213 
Ultra-Low Noise Surface Mount Amplifier 
2000 to 4000 MHz 


FEATURES APPLICATIONS 

e Ultra-Low Noise: 1.2 dB (Typ) e Receiver Frontend Gain Block 

e Low Current (or High Efficiency) e IF Gain Block 

e Frequency Range: 2000 to e Satellite Communications 
4000 MHz e Telemetry Tracking 

e High Gain: +30.0 dB (Typ) e EW Systems 


Surface Mount Package 


DESCRIPTION 


The PPA-4213 is alow current, high gain, ultra-low noise RF 
amplifier using Avantek® GaAs FET technology and lossless 
feedback to achieve excellent noise figure performance. 
Input and output blocking capacitors couple the RF signal 
through the amplifier. The bias input voltage is bypassed and 
decoupled to minimize the effects of supply voltage variations. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system 


= ra 


Frequency Range 2000-4000 
Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 


GROUND 


PP-38, p. 16-35 


The surface mount configuration provides the user with excel- 
lent performance density in a 3/8” PlanarPak case. Inherent 
advantages of PlanarPaks include significant size and weight 
reductions over conventional packaging, increased reliability, 
and they are ideal for automated manufacturing environ- 
ments. These advantages ultimately equate to lower system 
costs and increased functional capability. 


@ +8 VDC nominal unless otherwise noted) 
Guaranteed Specifications 
Te = 0° to 52°C Te = —55° to +85°C 
2000-4000 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +8 VDC unless otherwise noted) 


KEY: +25°C 
485°C ———— 
-55°C —— - — 


Noise Figure 


Power Output 


= 
co 
be 3 . 
ao 5 565 
c D Om's 
‘s ie 5° 
O es |= 
3 2Ge 
z 5 3 
1750 2250 3250 4250 oO 
Frequency, MHz Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS 
UN VONGOS: 56 ti60ws 044-042 cOinsed Revewsheacen es +12 Volts Oe saat ea Se he PWNAGE ONS e ee eawerenrinwes 160°C/W 
Contunuous RF Power (CW or Pulse) ............. +17 dBm Active Translator Power Dissapation .............. 160 mW 
Operating Case Temperature Rage ......... —55°C to +125°C Junction Temperature Above Case Temperature ....... 25°C 
Storage Temperature ..................64. —62°C to +150°C 
“R” Series Burn-In Temperature ................... +125°C 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


SETS OT ET LS ESA a EET Ii SEY ICN DLE TEE IEE LENE IEEE PEED SD LIER IED POR EL TEE BELLE DE LLL ENG LOR BIE LEP EICETI AEE DELL LANG ID TS SRS SLE IPCC LETTE SE GOES EG AE TY 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information, Listings are in the back of this Data Book. 


2-12 


PPA-4213 
Surface Mount Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR Output VSWR Third-Order Intercept Point 
oc oc 
= = 
” w 
> > 
0 
1500 26500 3500 4500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Second-Order Intercept Point Second-Harmonic Intercept Point 
£ 
co 
. 
a” 
"Te00 2500 3500 4500 1500 2500 3500 4500 
Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


S-PARAMETERS AND NUMERICAL READINGS BIAS = 8.00 VOLTS 
S41 Sa Si2 Sx 
FREQ GPDEL PHASE 
MHz Mag Ang dB Ang dB Ang Mag Ang ns DEV 
250.0 —.01 —22.59 —46.98 67.76 —73.52 115.98 —.31 —82.67 49 —_ 
500.0 -.10 —46.16 —23.88 —79.15 -71.98 110.80 —.63 —144.54 1.89 — 
750.0 —.29 —75.25 10.27 -169.66 —72.51 54.32 —1.13 165.55 1.89 _ 
1000.0 —1.43 —121.00 15.76 128.48 —75.38 —12.06 —2.44 116.01 1.11 —_ 
1250.0 —12.66 164.43 erJde 11.30 71.32 -47.83 —5.19 68.31 1.26 _ 
1500.0 —14.05 —83.87 29.71 82.27 —71.88  -141.86 —9.16 25.07 88 —_ 
1750.0 —12.62 —123.44 30.06  -145.16 —68.10 178.35 —13.04 —10.94 65 _— 
2000.0 —15.46 —163.28 30.14 165.47 —64.56 172.44 —15.87 —42.64 52 7.75 
2250.0 —19.39 —137.51 30.18 122.27 -63.35 152.19 —16.99 -67.36 47 —2.93 
2500.0 —19.06 73.27 30.23 91.18 —66.21 125.96 —17.03 —80.55 45 —1.82 
2750.0 —16.44 24.29 30.15 56.54 —59.39 144.56 —16.19 —92.34 40 —3.68 
3000.0 —14.47 —.40 30.34 24.12 —58.10 142.07 —14.91 —104.74 36 —2.83 
3250.0 —13.55 —20.89 30.55 -8.21 —55.30 120.66 —13.03 —120.38 36 —.98 
3500.0 —13.83 —36.23 30.68 41.37 —50.88 113.98 —-11.37.  -140.40 36 36 
3750.0 —14.89 —47.89 30.53 —75.23 —50.16 101.10 —10.28  -163.74 37 1.43 
4000.0 —15.82 —48.82 29.95  -—108.03 —49.23 82.55 —9.91 171.02 36 2.71 
4250.0 —15.80 —47 82 29.07. —-139.11 —48.19 65.43 —10.10 146.16 35 _ 
4500.0 —15.86 —52.36 28.05  -167.24 —47.57 53.51 —10.72 121.99 33 — 
4250.0 —16.72 62.74 27.16 166.23 —47.81 44.03 —11.51 97.84 30 —_— 
5000.0 —18.75 —76.28 26.42 140.64 —46.98 31.85 —12.10 72.35 29 _ 
5250.0 —23.91 —92.99 25.71 116.26 —46.36 18.08 —12.52 47.48 30 —_ 
5500.0 —31.94 121.66 25.29 90.09 —46.17 4.26 —12.45 24.91 30 — 
5750.0 —19.51 72.63 24.80 63.03 -45.83  -14.30 12.52 5.25 34 _ 
6000.0 —13.53 55.97 24.16 34.30 —45.75 —29.77 —13.02 —8.97 36 —_ 
6250.0 —10.33 42.48 23.20 3.50 —47.11 —45.10 —13.65 —15.36 35 —_ 
6500.0 —8.17 31.73 21.70 —28.55 —47.92 —55.32 —13.62 —15.53 33 —_ 
6750.0 —6.50 23.12 19.33 —59.84 49.38  -61.26 —12.46 —18.12 29 — 
7000.0 —4.95 16.09 16.29 84.72 —51.08 -65.27 —11.39 —25.20 13 — 
7250.0 —3.74 9.09 12.96 -101.68 —50.71 —81.91 —11.11 —32.03 19 _— 
7500.0 —2.81 50 955 -114.48 —50.82 —84.61 —11.59 —36.93 16 — 
7750.0 —2.23 —7.19 6.93 -—122.75 —51.77 —88,78 —12.37 —36.74 12 —_— 
8000.0 —1.83 —14.24 5.08 -—128.36 —54.10  -102.97 —12.94 —32.38 12 —_— 
8500.0 —1.40 —27.69 2.82 -143.27 —55.48  -140.59 —12.58 —19.56 11 — 
9000.0 —1.17 —38.35 1.59 -161.35 —56.23 178.25 —11.73 -9.79 11 —_ 
9500.0 —1.12 —49.15 1.11 178.66 —52.98 144.35 —11.27 —6.94 11 — 
10000.0 —1.13 62.22 94 155.11 —49.44 109.25 —11.40 —9.52 16 _ 
10500.0 —1.31 —78.26 1.42 127.81 —46.56 78.31 —11.48 —10.62 17 _— 
11000.0 —1.53 —100.72 2.00 95.64 —43.76 52.06 —12.18 —9.04 26 —_ 
11500.0 —2.02 —126.32 2.17 59.41 —40.44 27.73 —14.06 —7.88 05 — 
12000.0 —2.65 —151.70 2.33 19.42 —36.89 2.85 —15.95 1.47 24 —_ 


LINEARIZATION RANGE: 2000.0 to 4000.0 MHz 


DS RARER RS AR Se A Sn SPE A RT EIA LES BSS tk OB CAS MR a ESE LN MS ENE A SE PEELE ALES, OID NEUES Cd! SINISE IE AEST MMOLE TE TIE OEE NES BLE PER BEE LE AE SETS SEE TILT LEIA EDR LO RL AE BP STE GENE I EPCS TEESE 
Avantek, Inc. - 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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OAVANTEK 


PPA-6213 
Low Noise Surface Mount Amplifier 
2000 to 6000 MHz 


FEATURES APPLICATIONS 

e Ultra-Low Noise: 2.0 dB (Typ) e Receiver Frontend Gain Block 

e Low Current (or High Efficiency) e IF Gain Block 

e Frequency Range: 2000 to e Satellite Communications 
6000 MHz e Telemetry Tracking 

e High Gain: 23 dB (Typ) e lJ Band First IF Stage 


Surface Mount Package 


DESCRIPTION 


The PPA-6213 is a low current high-gain, low noise RF ampli- 
fier using Avantek® GaAs FET technology and lossless feed- 
back to achieve excellent noise figure performance. Input and 
output blocking capacitors couple the RF signal through the 
amplifier. The bias input voltage is bypassed and decoupled 


PP-38, p. 16-35 


The surface mount configuration provides the user with excel- 
lent performance density in a 3/8” PlanarPak case. Inherent 
advantages of PlanarPaks include significant size and weight 
reductions over conventional packaging, increased reliability, 
and they are ideal for automated manufacturing environ- 


to minimize the effects of supply voltage variations. ments. These advantages ultimately equate to lower system 


costs and increased functional capability. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +8 VDC nominal unless otherwise noted) 


Symbol CGharacteriati Typical Guaranteed Specifications 
ymbo aracteristic To = 25°C Te = 0° to 50°C (aie 
BW 


Frequency Range 2000-6000 2000-6000 
Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +8 VDC unless otherwise noted) 


KEY: +25°C 
69°C == 
66 Se 
Noise Figure ra Power Output 
jee] a co 
= 5 ct 
a © 25 ¢ 
T 5 s+ Oo 
c A) Ooms 
3 : ae: 
2 5 @E 
° a. 
20 Prd Oo 10 
1500 2500 4500 6500 O 1500 2500 4500 6500 


Frequency, MHz Frequency, MHz Frequency, MHz 


MAXIMUM RATINGS THERMAL CHARACTERISTICS 


DG VONGOG: cv cccccsnaaweedanewn een e nine oc veuns +12 Volts CP Pe Pee e eee Ce eee Tee eee eee eee ee ere 160°C/W 
Continuous RF Input Power ..................... +18 dBm Active Translator Power Dissipation ............... 160 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 25°C 


Storage Temperature .................0005 —62°C to +150°C 
“R” Series Burn-In Temperature ................... +125°C 


WEIGHT: (typical) 0.5 grams 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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PPA-6213 
Surface Mount Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR Output VSWR Third-Order Intercept Point 
ea cc 
> = 
2) ” 
> > 

Frequency, MHz Frequency, MHz Frequency, MHz 
Second-Order Intercept Point Second-Harmonic Intercept Point 

é 5 

er a) 

oo = 

Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


S-PARAMETERS AND NUMERICAL READINGS BIAS = 8.00 VOLTS 
Si Sa Si2 Sz 
FREQ GPDEL PHASE 
MHz Mag Ang dB Ang dB Ang Mag Ang ns DEV 
250.0 —.11 —21.29 —55.87 159.06 —54.55  -77.98 —.29 —82.54 5.62 —_ 
500.0 —.20 —44.03 —26.43 -113.78 —51.75 -171.91 —.61 —146.12 1.15 — 
750.0 —.34 —69.94 —13.66 159.29 64.40 108.88 —1.20 161.09 1.68 _ 
1000.0 —.93 —103.80 8.30 102.97 —53.95 64.40 —2.77 107.99 95 — 
1250.0 —3.20 —151.02 19.24 13.28 —53.25 -144.34 —5.82 57.11 1.03 —_ 
1500.0 —10.58 148.02 23.65 —74.76 —57.89 -167.99 —9.60 12.02 89 —_ 
1750.0 —19.97 44.26 24.27 141.29 —59.07 169.11 —12.64 —25.86 65 —_— 
2000.0 —16.57 —30.11 23.93 169.59 —61.63 26.75 —14.45 —57.85 51 12.91 
2250.0 —14.45 —58.09 23.76 130.08 —50.63 131.49 —15.04 84.12 41 1.34 
2500.0 —14.10 —70.73 23.63 102.28 —51.69 177.92 —15.41 98.20 35 1.45 
2750.0 —14.03 —84.47 23.66 70.85 —51.68 107.60 -15.67 -112.78 35 —2.07 
3000.0 —14.69 —102.00 23.77 42.39 —49.41 121.02 -15.45  -125.60 32 —2.59 
3250.0 —16.19 —118.00 24.03 14.25 —53.18 160.02 —15.13  -133.10 30 —2.76 
3500.0 —18.80 —135.95 24.38 —14.16 —47.60 117.19 -14.48  -144.66 31 —3.10 
3750.0 —24.03 —160.45 24.70 —42.94 —46.26 84.01 —14.09 —159.48 32 —3.62 
4000.0 —33.45 82.73 24.83 —72.21 —47.45 43.35 —13.74 —176.98 32 —4.48 
4250.0 —23.20 7.08 24.71 —100.96 —46.81 36.46 —13.99 162.84 32 —4.85 
4500.0 —18.47 —18.58 24.41 —129.15 —48.22 §5.12 —14.96 136.50 30 —4.79 
4750.0 —17.21 —36.60 24.04 -155.74 —50.72 26.35 —15.23 106.58 29 —3.47 
5000.0 —17.24 —56.48 23.70 179.14 —48.94 10.81 —15.33 72.89 29 —.68 
5250.0 —19.21 -75.73 23.39 154.73 —49.14 42 —14.71 35.22 27 2.81 
5500.0 —22.07 —97.18 23.42 128.85 61.58 -14.32 —13.16 1.11 29 4.67 
5750.0 —27.06 —102.75 23.43 102.11 —54.15 30.49 —11.46 29.76 33 5.60 
6000.0 —39.73 —139.51 23.37 72.43 —49.95 49.15 —10.92 —60.04 34 3.62 
6250.0 —23.49 89.01 22.81 40.66 —52.05 66.31 -12.52 -87.65 36 — 
6500.0 —16.75 75.32 21.75 7.74 —49.79 16.78 -15.98  -110.07 36 —- 
6750.0 —11.95 62.65 19.92 —23.91 —42.11 54 —25.03 —111.88 34 —_ 
7000.0 —8.88 51.39 17.65 —50.17 43.92 —6.52 —26.64 —31.09 18 — 
7250.0 —6.61 39.40 15.17 —71.76 —42.53 —16.85 —20.54 —17.41 25 —_ 
7500.0 —5.02 26.12 12.34 —92.28 —-41.55 -21.90 —18.06 —17.95 20 _ 
7750.0 —4.20 16.39 9.53  -108.80 -—38.59 48.12 —18.35 —13.41 18 —_ 
8000.0 —3.33 8.11 7.10 121.35 —41.15  -85.50 —17.10 —.28 13 — 
8500.0 —2.28 —9.68 3.37 -142.62 -—50.79 43.92 —14.26 4.04 11 —: 
9000.0 —1.91 —23.16 84  -161.15 —-51.11  -165.93 —12.52 7.20 10 _ 
9500.0 —1.73 —33.83 -—44  -179.65 —57.40 115.59 —11.28 10.37 10 -- 
10000.0 —1.87 —49.30 —.87 156.15 -48.30  -29.56 —10.71 9.36 15 —_ 
10500.0 —2.53 —68.07 —1.05 123.70 —49,.82 82.88 —10.17 7.91 22 _— 
11000.0 —3.21 —80.64 —5.27 84.32 —42.05 62.02 —10.47 7.49 03 —_ 
11500.0 —2.41 —112.00 —4.40 85.04 —37.97 —9.25 —11.26 6.26 18 —_ 
12000.0 —3.00 —147.25 —3.00 51.44 —36.08 —5.35 —11.96 5.62 18 _ 


LINEARIZATION RANGE: 2000.0 to 6000.0 MHz 


ONE TR ASS BAA I PE A OO RT i | RET NTT RT AS A SSA RTL I LATA BL CTCL ED TiN MB RE FTA GL RAIS SFE EI PEL TPA So ATS RE TERN Bs OO SRG RE ABSIT E I ST SWRA 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 ~. Contact your local representative, distributor or field sales office for further information. Listings are in the back of thle Data Book. 
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PPA-6232 
QAVANTEK Surface Mount Cascadable Amplifier 


2000 to 6000 MHz 


FEATURES APPLICATIONS 
e Frequency Range: 2000 to e Wideband Receiver Gain Block 
6000 MHz e IF Gain Block 


e High Dynamic Range 
e Noise Figure: 4.3 dB (Typ) 
e Surface Mount Package 


PP-38, p. 16-35 
DESCRIPTION 
The PPA-6232 is a two-stage high-gain RF amplifier using reverse bias protection diode guards the amplifier at the bias 
Avantek® GaAs FET technology and resistive feedback for input. The bias input voltage is bypassed and decoupled to 
temperature compensation. Input/output blocking capacitors minimize effects of supply voltage variations. 


couple the RF signal through the amplifier, and a built-in 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +8 VDC nominal unless otherwise noted) 


Symbol Characieciat Typical Guaranteed Specifications 
ymbo aracteristic Te = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Frequency Range 1500-6000 2000-6000 
Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +8 VDC unless otherwise noted) 


KEY: +25°C 
85C——— — 
—55°C — - — 


Noise Figure Power Output 


E 22 
gl 3.8 "E=j_| 1 
m ¢ 2S8¢ 
z 5 cas 
3 re 4 z oY 18 
@ re 
2 S@F 16 
3 a. 
‘ z 7 8, | | | [ | 
15 25 35 45 55 65 15 25 35 45 55 £65 15 25 35 45 55 65 
Frequency, GHz Frequency, GHz Frequency, GHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
OG VORGES cc esi vareaxsce ek aC sade ee caw es od¥e +9 Volts OO £55555 $55 db os nes ecews Base Seed es con eeans 100°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation .............. 420 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature ....... 42°C 
Storage Temperature ..................... —62°C to +150°C 
“R” Series Burn-in Temperature ................... +100°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) 0.5 grams 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . -Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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PPA-6232 
Surface Mount Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR Third-Order Intercept Point 


5 25 3.5 45 5.5 6.5 5 25 3.5 45 5.5 6.5 15 25 3.5 45 5.5 6.5 
Frequency, GHz Frequency, GHz Frequency, GHz 


- Second-Order Intercept Point 


IP,, dBm 
HP,, dBm 


40 
15 25 35 45 55 £685 15 25 35 45 55 685 
Frequency, GHz Frequency, GHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


S-PARAMETERS BIAS = 8.00 VOLTS 
FREQ Si Sa Si2 Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
250.00 oF & i —45.0 —4,7 —132.9 —38.5 —44.1 95 —38.43 
500.00 .50 —70.3 11.8 149.3 —49.1 —70.5 .90 —86.06 
750.00 35 -82.1 18.5 78.7 —46.9 43.6 54 -139.31 
1000.00 .28 -90.3 20.2 26.2 —40.5 19.8 19 —170.41 
1250.00 .22 —98.3 20.5 —10.3 —38.6 oO .06 —142.41 
1500.00 17 —101.7 20.7 —39.1 —37.4 —16.2 .07 —102.95 
1750.00 13 -97.2 20.8 64.1 —36.9 —31.9 .08 —109.88 
2000.00 12 -85.4 20.9 -87.3 36.6 —47.0 .08 —118.82 
2250.00 13 —75.8 20.9 —109.3 —36.6 61.1 .07 —122.55 
2500.00 16 -76.9 20.9 —130.2 36.3 75.5 .05 —121.01 
2750.00 19 83.3 20.9 -150.6 36.5 -88.9 .05 -95.67 
3000.00 21 -94.2 20.9 170.5 —36.7 -102.4 .07 68.22 
3250.00 .22 -107.3 20.8 170.1 —36.9 -116.9 10 —58.24 
3500.00 .23 —122.6 20.7 150.8 -—37.3 —131.4 14 —57.24 
3750.00 .23 —140.3 20.6 131.8 —37.4 —145.5 18 —58.46 
4000.00 ee —159.8 20.5 113.2 —37.8 —158.1 19 —59.87 
4250.00 .20 178.6 20.4 94.9 -37.8 -170.4 .22 64.49 
4500.00 18 153.7 20.4 76.1 —38.2 177.2 .23 -72.62 
4750.00 AT 125.5 20.4 57.4 —38.6 166.1 .22 -82.89 
5000.00 16 96.5 20.5 37.6 -38.4 155.4 21 —102.41 
5250.00 A? 70.0 20.5 17.3 —38.7 145.6 NT 122.94 
5500.00 18 43.5 20.5 —2.5 —38.3 149.1 aS —146.99 
5750.00 15 17.0 21.0 —25.4 -36.7 131.0 .20 175.83 
6000.00 .08 173 20.9 —53.0 -36.3 109.4 124 129.48 
6250.00 .09 87.8 20.5 -81.6 —36.0 92.9 32 96.82 
6500.00 .29 83.6 18.9 —115.0 —36.9 62.6 44 65.64 
6750.00 46 59.2 16.1 —-142.2 —39.6 37.3 .50 39.13 
7000.00 56 40.5 12.9 —161.5 43.9 12.7 54 23.00 
7250.00 62 26.8 10.1 —175.0 48.3 —22.4 55 13.05 
7500.00 .67 16.4 Tak 174.6 —47.9 -74.9 57 4.00 
7750.00 .69 8.3 5.7 166.4 44.6 110.6 59 —75 
8000.00 71 Peg 4.2 158.7 -39.8 -123.1 59 —4.25 
8250.00 se —~4.1 2.9 150.8 —35.5 —132.0 59 —9.46 
8500.00 73 —9.4 1.9 143.1 -30.9 -138.9 59 12.13 
8750.00 73 14.3 1.0 135.1 -26.0 -149.0 58 —14.03 
9000.00 72 -18.7 3 126.3 —20.7 —163.6 55 -19.42 


aL La ATES RR CPR SRE ARO ACI EO I Ad EGE ENLIST EA OEE EE sD I IBLE LEB TNE: AEP ARO RES EOF EL OLDER SEDER RE IEEE IAL BB ELOISE LA MBE LANGE LD ALLL A RG SLI B GINA LIL, EDN SELLE BIA GEE NS CLE CIDE ES BOLLE CLADE LEA ELE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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PPA-18222 
QAVANTEK Surface Mount Cascadable Amplifier 


2 to 18 GHz 

FEATURES APPLICATIONS 
e Small Surface Mount Package: e RF Amplifiers for Highly 

25 In. X .25 IN. Integrated Microwave Receivers 
e Very High Gain Density: e Broadband ECM Systems 

13 dB (Typ) per 1/4 in. square e Satellite Communications 
e Very Wide Bandwidth: e Space Critical Systems aes 

2 to 18 GHz PP-25, p. 16-34 
e Low Power Consumption: 

75 mA @ 9 VDC 
e GaAs MMIC Technology 
DESCRIPTION 
The PPA-18222 is an extremely wideband two stage MMIC very small surface mount case providing a self-contained, low 
amplifier incorporating blocking capacitors, DC bypass ca- power consumption, high gain density amplifier module with a 


pacitors, RF chokes, and thin-film circuitry. It is packaged ina bandwidth of 2 to 18 GHz. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +9 VDC nominal unless otherwise noted 


Guaranteed Specifications 
Symbol Characteristic Typical 
Te = = 25°C Te = = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure 

Power Output @ + 1 dB Compression 
Input VSWR 

Output VSWR 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Voltage (1% Reg.) 

DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +9 VDC unless otherwise noted 


KEY: +25°C 
+85°C———— 
-55°C 


Noise Figure 
9 £16 
fee] as fos) 
Bs So U4 
5 ee Se es 
o» ms 
r 6 g = 8 10 
3 5 & oF 8 
4 6 
1 4 8 12 16 20 2 6 10 14 18 23 7 11 15 19 
Frequency, GHz Frequency, GHz Frequency, GHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS 
Be PONGGS. 4 cep heh oondoedee ie sas Wer ee heGa SS +12 Volts Oi sa che eat 6 ewnw wane eeba werd nese ete es teeutess 40°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation ............... 300 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... ic 
Storage Temperature ..................... —62°C to +150°C 
“R” Series Burn-In Temperature ................... +125°C 


WEIGHT: (typ.) 0.21 grams 


OTS ALPE LST SS ESPEN OEE ES OE SED LOL OR TS ETE LEE LE Tot POLO ELES SLAY ERE LAT TS SEI Ge PEE STE ELIE FLORA SEIT TIE APOE AE PIE AA LOA OE IEA TARE I ADE BEI ERLE TD EOE NE SEITE IEG MIELE ARGENT TN Og NOLES HPN i ON AL Ea ELE DOSE SE RD LSS a EN 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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PPA-18222 
Surface Mount Cascadable Amplifier 


KEY:+25°C 
eG ————= 
-55°C ——— 
“ Input VSWR Output VSWR - Third-Order Intercept Point 
cs bed ro n f 
coc oc & 
= 20 = o 
> > o 
1.5 ro 
1.0 
1 4 8 12 16 20 1 4 8 12 16 20 2 6 10 14 18 
Frequency, GHz Frequency, GHz Frequency, GHz 
Second-Order Intercept Point Second—Harmonic Intercept Point 
£ = 
8 3 
te 4 6 8 10 
Frequency, GHz Frequency, GHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 9 Volts 
CURRENT = 72.2 mA 


Freq Sa Sa Se ___ Sz GPDEL Phase 
MHz Mag Ang dB Ang dB Ang Mag Ang ns Deg 
.50 —3.56 —97.08 -—3.98 —155.59 —49.07 —114.84 -3.10 —122.40 12 0.00 
1.00 —8.68 —162.57 13.15 56.86 —54.98 —43.28 —10.88 93.39 1.07 0.00 
1.50 —12.16 149.07 15.43 —78.23 —54.99 —37.51 —15.83 —167.49 .62 0.00 
2.00 —14.02 105.49 15.20 -—170.73 —57 .87 —161.74 —12.66 115.46 .47 13.30 
2.50 —15.37 66.20 14.88 115.39 -—57.68 -133.14 -12.84 56.80 RY 4 2.73 
3.00 —17.28 25.12 14.60 43.35 -—56.99 —130.89 —13.97 1.14 .39 —6.27 
3.50 —19.81 —12.99 14.32 —24.51 —50.70 169.69 —16.05 —53.75 .37 —11.00 
4.00 —23.60 —48.91 14.01 —90.32 —53,.82 114.02 —19.25 —114.08 .36 -13.54 
4.50 —30.47 —64.05 13.79 —154.83 —46.28 87.19 —22.56 167.13 .36 —-14.76 
5.00 —31.76 -—10.79 13.57 141.92 —52.53 41.95 —21.09 73.76 .35 —15.03 
5.50 —24.21 —24.65 13.31 79.12 -57.78 —.30 —17.24 7.36 .35 —14.57 
6.00 —20.49 —52.27 13.03 17.75 —46.74 4.50 —14.85 —37 .84 .34 -—12.68 
6.50 —18.00 84.32 12.80 —42.54 —45.71 —72.26 —12.88 —81.03 .33 —9.76 
7.00 —15.96 —115.33 12.78 —101.85 —41.48 —111.82 —11.43 —121.90 .39 —5.75 
7.50 —15.08 —147.57 12.77 —156.67 —-46.13 173.86 —11.22 -160.22 .34 2.64 
8.00 —14.66 —175.55 12.85 144.08 —53.24 100.64 —11.49 161.77 .33 6.40 
8.50 —14.12 160.48 13.01 84.04 —49.00 112.50 —12.33 125.72 .33 9.61 
9.00 —13.26 133.23 13.27 22.71 —49 .23 81.62 —13.57 84.84 .34 11.23 
9.50 -12.79 106.76 13.41 —38.80 —56.51 107.32 —16.29 42.29 .34 12.91 
10.00 -12.44 79.87 13.63 —100.49 —51.68 77.10 —20.74 -9.70 .34 14.57 
10.50 —12.30 50.19 13.84 —162.44 —43.78 —28.40 —22.99 —92.00 .34 15.75 
11.00 —12.36 18.01 14.09 135.02 —46.28 —65.88 —22.11 —175.19 .35 16.42 
11.50 —13.16 —17.58 14.42 72:12 —50.60 —40.72 —20.68 127.08 .35 16.85 
12.00 —13.76 —55.15 15.02 7.84 —46.36 —124.59 —23.25 95.04 .37 15.58 
12.50 —14.95 —105.08 15.27 -—60.29 —43.13 —157.55 —19.32 129.08 .38 10.70 
13.00 —16.53 —165.58 14.93 -127.58 —~46.72 —177.59 —13.02 86.23 .38 6.76 
13.50 —17.91 124.14 14.68 167.52 —42.04 123.06 —10.65 40.38 .36 5.28 
14.00 —16.90 57.10 14.53 108.23 —44.10 61.61 —9.53 -—.72 .35 9.00 
14.50 —15.16 -8.52 14.27 42.73 —41.69 2.78 —9.07 —46.12 .36 6.47 
15.00 —13.95 69.42 14.18 —22.37 —44.72 —26.89 —9.81 —93.10 .36 4.23 
15.50 —13.16 —124.49 14.16 —88.71 —44.58 —106.72 —10.48 -139.73 of .61 
16.00 -—13.73 178.63 14.12 —156.80 —47.13 64.22 —11.48 163.21 .o7 —3.74 
16.50 —15.30 130.19 14.25 137.11 —43.32 —115.99 —13.97 117.72 .40 —6.84 
17.00 —19.84 42.30 14.33 65.70 —49.89 172.99 —17.17 56.14 .40 —13.99 
17.50 —15.87 —84.77 14.01 -6.52 —46.90 143.34 —20.14 —16.70 .39 —22.85 
18.00 —10.27 —152.33 13.53 -—77.81 —44.09 68.25 —21.22 -—90.85 .38 —30.25 
18.50 —7.53 155.88 13.24 —148.87 -38.95 -—33.10 —22.11 —127.86 .39 0.00 
19.00 —7.65 101.05 13.48 135.80 -33.23 -99.34 —14.24 -—112.14 44 0.00 
19.50 —21.85 93.30 12.34 42.02 —28.65 148.81 —4.26 —166.51 .56 0.00 
20.00 -6.15 121.37 6.68 —32.21 —26.53 45.57 —1.94 130.41 .33 0.00 
20.50 —4.57 79.82 3.47 -—73.67 —35.96 —48.43 —2.02 88.96 21 0.00 
21.00 —2.73 45.17 3.41 —123.49 —31.47 —44.36 —1.53 53.04 .25 0.00 
21.50 -3.31 5.59 3.95 178.60 —27 .58 —96.16 —2.01 16.64 .33 0.00 
22.00 -—6.10 —26.26 7.54 116.96 —26.48 —144.95 —4.41 —15.88 .50 0.00 
22.50 —5.19 —18.83 10.31 12.24 —24.52 151.12 —3.83 —16.65 59 0.00 
23.00 —3.56 -—67 .02 7.80 —87.27 —31.50 84.45 —2.30 —58.62 .48 0.00 
24.00 —8.30 —134.06 1.53 83.98 -—30.09 13.99 —-4.18 —-116.36 53 0.00 
25.00 —8.80 171.58 —8.83 —94.97 —24.56 —114.50 —6.01 169.07 47 0.00 
26.00 —5.88 97.72 —21.15 143.44 —31.64 147.26 —3.97 85.47 16 0.00 


GAIN FLATNESS = 41.25 
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OAVANTEK 


PPA-18232 
Surface Mount Cascadable Amplifier 
2 to 18 GHz 


FEATURES 


APPLICATIONS 


e Frequency Range: 2 to 18 GHz e Space Program — Wideband 


e GaAs MMIC Technology Receiver 
e High Density Wideband e Portable or Compact Radar 
Gain Block Systems . 
e Surface Mount Package e ECM Systems Amplifier LT aroun 


PP-25, p. 16-34 
DESCRIPTION 


The PPA-18232 wideband amplifier uses two GaAs MMIC 
distributed amplifiers to provide 11 dB gain and +13 dBm 
power output over the complete 2 to 18 GHz range. Packaged 
ina 1/4x 1/4 in. surface mount package, it provides users with 


a very high gain per volume and is compatible with surface- 
mount assembly technology. Internal bias supply decoupling 
and bypassing provide increased immunity to bias voltage 
variations. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +8 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Symbol Characteristic Rigs 
= 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +8 VDC unless otherwise noted) 


KEY: +25°C 
+85°C — —=2 a= aso 
ae 


Noise Figure Power Output 


< UAC 
i £3 “EerT TTT Sy 
: ff BDEBE onan 
: ferret Ltr 


4 
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 
Frequency, GHz Frequency, GHz Frequency, GHz 


MAXIMUM RATINGS THERMAL CHARACTERISTICS* 


OS VORSGS ccnp ocak ends 06006 gosh eues ake nwntees +9 Volts Cie “rikG bak oeiwhideue eee Pde eo ace aoiee hE ahsee es 40°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation ............... 410 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 16°C 
Storage Temperature ..................... —62°C to +150°C 

“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) 0.5 grams 


« 481 Cottonwood Drive, Milpitas, CA 95035 


Avantek, Inc. + Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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PPA-18232 
Surface Mount Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


- Input VSWR Output VSWR Third—Order Intercept Point 
ao 7 cc 
B 2.0 rr i B 

eANERERENEZ 

vo LWP ET DS 7 

0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 0 2 4 #6 8 10 12 14 16 18 20 
Frequency, GHz Frequency, GHz Frequency, GHz 
Second-Order Intercept Point Second-Harmonic Intercept Point 


60 


SRRERSRERE 
Aes ee 
Rabe NEE 
LeAe“| |W ttt 
Rea Re 


30 35 
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 
Frequency, GHz Frequency, GHz 


IP, , dBm 
HP,, dBm 
g 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


S-PARAMETERS BIAS = 8.00 VOLTS 
FREQ Si S21 Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
.500 42 63.8 -9.4 -56.3 -84.7 91.3 74 —147.04 
1.000 31 -69.7 11.1 112.8 —75.3 89.6 13 —8.77 
1.500 .28 —80.7 10.7 26.4 62.3 135.4 A? 84.42 
2.000 .26 -90.0 10.5 —21.3 —59.7 80.4 15 -116.19 
2.500 24 —98.3 10.6 —58.1 —57.8 45.6 13 —130.05 
3.000 23 —105.4 10.8 -90.7 -€63.3 4.9 09 —126.20 
3.500 20 —113.6 Te —122.1 -68.1 136.1 05 —95.84 
4.000 17 -—119.6 11.3 —152.4 —55.1 67.3 05 —14.54 
4.500 14 —127.3 11.4 177.8 —53.5 30.6 08 7.66 
5.000 10 —146.0 11.2 148.6 —5§7.2 -17.5 10 20.34 
5.500 06 176.2 10.9 121.5 60.4 1.4 13 18.93 
6.000 05 120.1 10.7 95.4 61.3 -12.1 14 13.47 
6.500 09 84.1 10.4 70.1 —65.0 -2.9 16 6.14 
7.000 13 70.4 10.2 45.8 60.4 51.9 16 50 
7.500 17 61.8 10.1 22.4 —57.4 14.8 16 —5.52 
8.000 19 56.0 10.1 -1.4 —55.7 -9.3 16 —13.46 
8.500 20 52.0 10.2 -25.5 61.2 —22.9 14 —21.39 
9.000 19 48.8 10.3 —49.7 -59.3 —1.2 11 —34.02 
9.500 16 44.1 10.6 —74.8 —60.1 —8.7 08 -68.00 
10.000 12 35.6 10.7 —100.7 —60.1 34.4 11 —109.12 
11.000 08 —21.6 10.8 —152.4 —57.4 27.6 19 —116.23 
12.000 15 -58.8 11.0 155.0 —48.2 —1.1 14 -97.74 
13.000 18 —47.5 11.6 100.8 —46.3 —57.2 12 —79.50 
14.000 19 -31.4 117 40.9 —~46.8 -88.8 06 —94.45 
15.000 14 -32.5 11.4 —19.1 —-43.9 —108.0 09 113.27 
16.000 07 —126.6 10.8 -80.1 —41.4 -170.1 24 142.87 
17.000 14 —154.5 10.7 —138.3 —39.5 119.9 16 166.74 
18.000 19 —141.7 11.5 154.2 —33.3 50.5 18 —177.08 
19.000 22 —170.2 10.7 74.6 31.7 —13.0 38 128.69 
20.000 28 139.0 8.6 -2.8 —29.4 -71.1 40 95.74 
21.000 44 131.7 4.7 -80.5 —26.9 -133.8 54 129.62 
22.000 67 158.1 a2 —165.8 —32.8 -148.8 56 137.46 
23.000 59 149.5 —3.2 122.5 —24.8 137.6 19 153.61 
24.000 47 —179.5 —7.6 88.1 —29.7 41.2 39 —143.92 
25.000 54 —160.4 12.9 4.7 —35.1 44.9 57 —144.68 


Te Ea a SRR A ES EL LE EEL LEE EAS I EL EIT IE LE STL IIE TID EIA LOL LENIN E AL EEL IEDC LE REAPS NELLIE ELEC DE IED ELIE GELATO LE ® ALL ALLY BEEBE 5 
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PPA-18632 
QAVANTEK Surface Mount Cascadable Amplifier 


6 to 18 GHz 
FEATURES APPLICATIONS 
e Frequency Range: 6 to 18 GHz e RF Amplifiers 
e Surface Mount Package — Less e Broadband ECM Systems 
Board Area Required e Satellite Communications 
e Very High Gain Density — e Size-Critical Systems 
14 dB (Typ) per 1/4-in. Square 
e Low Power Consumption: PP-25, p. 16-34 
50mA @ 9 VDC 
e Low Noise Figure: 5.5 dB (Typ) 
DESCRIPTION 
The PPA-18632 is a two-stage GaAs FET RF amplifier in a the RF signal through the amplifier. The bias voltage input is 
1/4 in. square package. Internal blocking capacitors couple capacitor bypassed and choke decoupled for RF. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +9 VDC nominal unless otherwise noted) 


Guaranteed Specifications 


Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Voltage (1% Reg) 

DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +9 VDC unless otherwise noted) 


KEY: +25°C 
Noise Figure E Power Output 
co oo . o 
= Bs be 
fs) 2 s = 
¢ 2 ca% 
5 . ee | 
3 &eF 
5 8 
6 8 10 12 4 16 18 6 8 10 12 14 #16 18 6 8 10 12 14 16 18 
Frequency, GHz Frequency, GHz Frequency, GHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DO VONAGE ..iseckeeeeeecdcneneens werd se deme we s 12 Volts BG. ick ctee th eee KER T DRE OEwATOATHESERE REDE 212°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation ............... 115 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 24°C 
Storage Temperature ...................4.. —62°C to +150°C 
“R” Series Burn-In Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) 0.21 grams 


ETAL A Sek TLS he FS ST LSE TG LATE ASE ES OEE LT ONE EEL RESIS ENOL IDS PELE LS RIEL CRANES TL SALLE BIN BIEL SAIL ROL ELIE E RLS ELITE ILE LIEBE NDE | PO ERE NE CRITERION ERSTE ESE AEA RENAME 
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PPA-18632 
Surface Mount Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
input VSWR 


Output VSWR 


Third-Order Intercept Point 


VSWR z 
is 
an 
on 
an 
i 
y 

IP; , dBm 


1.25 
j 1.0 
6 8 10 12 14 16 18 6 = 12 «14 18 6 8 10 12 14 11 18 
Frequency, GHz Frequency, GHz. Frequency, GHz 
Second-Order Intercept Point Second-Harmonic Intercept Point 
50 
g* § 
= « i) 
ao 35 Pa 
- Fe; an i 


30 
6 8 10 12 114 416 18 6 8 10 12 14 16 «18 
Frequency, GHz Frequency, GHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 9.00 VOLTS 
FREQ Si Sa Si2 Sx GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
4.0 0.382 121.11 8.60 —174.15 —59.35 101.50 0.238 115.42 34 0.00 
4.5 0.313 32.46 11.61 122.54 —56.35 57.57 0.192 22.23 34 0.0 
5.0 0.291 —37 .29 11.11 77.86 —52.60 —122.66 0.180 —39.03 AS 0.00 
5.5 0.267 —91.71 13.25 54.67 —50.33 —105.70 0.189 —82.54 16 0.00 
6.0 0.259 —131.40 15.54 12.65 —42.00 —149.51 0.153 —118.69 .23 25.93 
6.5 0.259 173.84 15.76 —27.67 —43.67 —163.55 0.135 —155.73 .20 8.21 
7.0 0.191 110.39 15.54 —56.34 —41.77 156.03 0.073 177.76 .07 2:18 
7.5 0.075 25.00 15.57 84.63 —42.56 143.38 0.080 —156.68 15 —3.56 
8.0 0.077 —110.64 15.55 —111.66 —45.45 114.46 0.119 174.52 .14 —7.98 
8.5 0.107 179.88 15.21 —139.00 —43.81 104.17 0.112 139.37 By 4 —12.73 
9.0 0.136 150.66 14.87 —159.95 —53.76 43.68 0.107 120.50 te —11.08 
9.5 0.127 126.88 14.79 178.36 —51.83 65.18 0.099 89.83 13 —10.17 
10.0 0.148 110.54 14.51 156.78 —~46.64 100.30 0.071 61.90 10 —9.15 
10.5 0.183 82.72 14.44 136.65 —47.41 119.02 0.066 35.50 10 —6.68 
11.0 0.199 44.62 14.54 117.05 —58.84 39.93 0.022 31.77 12 —3.68 
11.5 0.179 —119.47 14.67 98.19 —46.51 —95.20 0.015 83.02 11 .05 
12.0 0.123 —42.60 15.00 78.69 —43.88 110.16 0.031 99.17 11 3.16 
12.5 0.085 —103.40 15.42 56.93 —47.00 —41.11 0.056 82.30 12 3.99 
13.0 0.082 166.66 15.67 33.80 —42.63 —53.36 0.076 73.55 14 3.47 
13.5 0.131 89.27 15.95 12.48 —39.68 62.71 0.118 53.88 at 4.74 
14.0 0.199 38.50 15.97 -8.57 —39.26 —71.61 0.157 22.94 14 6.29 
14.5 0.228 —9.86 15.78 —32.41 —38.11 —90.29 0.201 —13.66 Me 5.05 
15.0 0.248 -—60.76 15.64 —53.72 —41.31 —121.61 0.222 —54.53 .07 6.33 
15.5 0.223 —111.23 16.05 —78.06 —40.11 —156.89 0.238 —95.58 Pa 4 4.59 
16.0 0.187 —146.49 15.65 —108.05 —41.24 —176.21 0.228 —137.91 alt —2.80 
16.5 0.139 —167.87 14.41 —131.26 —38.56 122.13 0.211 —174.27 15 —3.41 
17.0 0.140 176.43 14.50 —147.51 —37.20 108.21 0.223 140.88 .08 2.94 
17.5 0.152 154.26 14.89 —175.37 —35.86 93.81 0.201 87.30 17 —2.33 
18.0 0.162 124.28 14.59 161.04 —32.25 73.43 0.138 31.78 .09 —3.31 
GAIN FLATNESS = 4.82 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


PRODUCT DESCRIPTION 


Avantek UTO/UTC/PPA cascadable amplifiers is offered in 
TO-8 packages, TC-1 connectorized cases, and surface- 
mount PlanarPak packages, respectively. Available with 
Avantek R Series screening, these amplifiers are cascadable 
modules designed for the best possible performance under 
difficult operating conditions. They offer unconditional stability 
and guaranteed performance over the specified frequency 
response range and temperature extremes. Voltage require- 
ments vary from +5 VDC to +24 VDC, depending on the 
model. Internally, these units contain various combinations of 


IF/RF Amplifiers 
Selection Guide 


Si or GaAs MMICs and discrete components on alumina sub- 
strates, with thin-film gold interconnect and resistors. Since 
these units are cascadable modules, both input and output 
circuits of each device is optimized for the best 50-ohm 
impedance match. These amplifiers are ideal for pulse ampli- 
fication, radar and avionic military systems, and high-speed 
fiber optic systems. Higher-frequency surface mount 
amplifiers, up to 18 GHz, can be found in the PPA section, 
beginning on page 2-4. 


IF/RF AMPLIFIERS 
Guaranteed Specifications at 0° to 50°C Case Temperature 
Power Output 3rd-Order Input Power 
Frequency Noise for 1 dB Gain Gain Intercept (+1% Reg.) 
Response Gain Figure Compression Flatness Point Current 
(MHz) (dB) (dB) (dBm) (+dB) (dBm) Voltage (mA) Case Page 
Model Minimum Minimum Maximum Minimum Maximum Typical (VDC) Typical Type Number 


10 to 150 MHz (Listed in Order of Increasing Noise ane) 


UTO/U' UTC 103 


10-100 25.5 2.1 19.5 1.0 
UTO/UTC 101 10-100 26.5 Ze +14.5 1.0 +26 +15 20 
UTO/UTC 104 10-150 24.0 2.3 +9 1.0 +22 +5 20 
UTO/UTC 102 20—150 23.5 3.2 +18 1.0 +32 +15 31 
10 to 200 MHz (Listed in Order of Increasing Noise Figure) 
UTO/UTC 514 30—200 15 2.0 —3 0.75 +7 +15 8 TO-8U 3-60 
UTO/UTC/PPA 210 10-200 8.0 2.0 +11 1.0 +29 +15 15 TO-8T 3-16 
UTO/UTC 221 10—200 27 25 +13.5 0.7 +23 +15 29 TO-8T 3-20 
UTO/UTC/PPA 211 10-200 75 ZT +17 1.0 +28 +15 30 TO-8T 3-18 
UTO/UTC 222 20—200 28 3.6 +18 0.7 +28 +15 47 TO-8T 3-22 
UTO/UTC 250 5—200 30 4.0 -3 1.0 +14 +5 13 TO-8U 3-24 
5 to 400 MHz (Listed in Order of Increasing Noise Figure) 
UTO/UTC 4433 10—400 12.5 4.5 +4.5 0.7 +19 +5 10 TO-8T 3-36 
UTO/UTC 4403 10—400 12.5 4.5 +8 0.7 +23 +15 15 TO-8T 3-30 
UTO/UTC/PPA 4418 20—400 13.5 4.5 +15 0.7 +32 +15 32 TO-8T 3-32 
UTO/UTC 4443 10—400 12.5 5.0 +8.0 0.7 +22 +5 15 TO-8T 3-38 
UTO/UTC 421 5—400 27 5.5 +6 1.0 +18 +15 38 TO-8U 3-28 
UTO/UTC 416 5—400 14 §.5 +10 1.0 +23 +15 35 TO-8U 3-26 
UTO/UTC 4423 20—400 13 5.5 +20 0.7 +33 +15 62 TO-8T 3-34 
2 to 500 MHz (Listed in Order of Increasing Noise Figure) 
UTO/UTC 511 5-500 15 2.5 —2 TO-8U) 3-54 
UTO/UTC/PPA 517 5-500 22 2.5 TO-8T 3-66 
UTO/UTC/PPA 5431 10-500 10 2.5 TO-8T 3-84 
UTO/UTC 510 5-500 15 3.0 TO-8U 3-52 
UTO/UTC 512 5-500 20 3.0 TO-8U) 3-56 
UTO/UTC 554 5-500 28.0 3.0 TO-8T 3-96 
UTO/UTC/PPA 544 10—500 10 3.0 TO-8T 3-86 
UTO/UTC 547 10-500 11.5 3.5 TO-8T 3-92 
UTO/UTC 558 5-500 28 3.2 TO-8T 3-98 


UTO/UTC 5724 
UTO/UTC 501 
UTO/UTC 521 
BEO/BTE:S26:: 
UTO/UTC 552 
UTO/UTC 502 
UTO/UTC 5714 
UTO/UTC 524 


UTO/UTC 516 


0 
UTO/UTC/PPA 520 sil! +22 +5 33 TO-8T 3-72 
UTO/UTC 533 5-500 16 5.0 +14 0.7 +30 +15 53 TO-8T 3-82 
UTO/UTC 545 10—500 10 5.0 +17 0.5 +36 +15 60 TO-8T 3-88 
UTO/UTC/PPA 519 5-500 13 5.5 +18 0.7 +29 +15 70 TO-8T 3-70 
UTO/UTC/PPA 509 5-500 13 5.5 +20 0.7 +35 +15 90 TO-8T 3-50 


NOTE: See notes on page 3+4. 
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IF/RF Amplifiers 
Selection Guide 


IF/RF AMPLIFIERS (continued) 


Guaranteed Specifications at 0° to 50°C Case Temperature 


Power Output 3rd-Order Input Power 
Frequency Noise for1dBGain Gain Intercept (+1% Reg.) 
Response Gain Figure Compression Flatness Point Current 
(MHz) (dB) (dB) (dBm) (+dB) (dBm) Voltage (mA) Case Page 
Model Minimum Minimum Maximum Mininimum Maximum Typical (VDC) Typical Type Number 
2 to 500 MHz (Listed in Order of Increasing Noise Figure) 
UTO/UTC 513 5-500 16 6.0 +14 1.0 +29 +24 50 TO-8U—s_- 3-58 
UTO/UTC 518 5-500 13 6.0 +23 0.7 +35 +15 130 TO-8T 3-68 
UTO/UTC 523 5-500 23 7.0 +12 1.0 +25 +15 80 TO-8U 3-76 
UTO/UTC 503 5-500 9 7.0 +13 1.0 +29 +24 50 TO-8U— 3-44 
UTO/UTC 515 2-500 12 7.0 +14 0.5 +24 +15 65 TO-8U = 3-62 
UTO/UTC 505 10-500 9 7.0 +18 1.0 +29 +15 100 TO-8T 3-48 
UTO/UTC 546 20-500 10 8.0 +23 0.5 +38 +15 110 TO-8T 3-90 
UTO/UTC 5612 10-500 11 9.0 +26 0.7 +39 +15 190 TO-8T 3-100 
UTO/UTC 504 5-500 6 11.0 +17 1.0 +34 +24 100 TO-8U)— 3-46 


2 to 1000 MHz (Listed in Order of Increasing Noise Figure) 


UTO/UTC 1011 2-1000 14 3.5 —5 0.7 +10 +15 8 TO-8U— 3-118 
UTO/UTC 1012 5-1000 15 4.0 +4 1.0 +17 +15 18 TO-8U= = 3-120 
UTO/UTC/PPA 10431 10-1000 10 4.0 +6 1.0 +19 +15 25 TO-8T 3-132 
UTO/UTC 1002 5—1000 14 4.0 +7 1.0 +21 +15 23 TO-8U) 3-110 
UTO/UTC 1054 5—1000 23.5 4.0 +9.5 0.7 +21 +5 40 TO-8T 3-140 
UTO/UTC 1058 5—1000 23.5 4.2 +13 0.7 +22 +5 70 TO-8T 3-146 
UTO/UTC 1013 5—1000 15 4.5 +9 1.0 +20 +15 29 TO-8U 3-122 
UTO/UTC/PPA 10441 10-1000 10 4.5 +12 1.0 +28 +15 35 TO-8T 3-134 
UTO/UTC/PPA 1021 4.5 +12 1.0 +27 +15 85 TO-8U— 3-124 
UTO/UTC 1001 1.0 +12 +15 10 TO-8U 3-108 
UTO/UTC 1052 0.7 +18 +5 18 TO-8T 3-136 
UTO/UTC/PPA 1007 ; 0.7 3-11 
“UTOIUTG 1078) MOONO A BBB ato 08 | ee Setae = New ¢ 
UTO/UTC/PPA 1006 5—1 ‘ 1.0 
UTO/UTC/PPA 1005 5—1000 11 6.0 +20 1.0 +35 +15 90 TO-8T 3-112 
UTM-1056 10-1000 25.5 6.5 +12 0.7 +26 +15 135 TO-8T 3-142 
UTM-1057 10-1000 26 6.5 +14 0.7 +29 +15 170 TO-8T 3-144 
UTO/UTC 1033 5—1000 10 6.5 +14 1.0 +28 +15 48 TO-8T 3-130 
UTO/UTC 1024 10-1000 12 6.5 +228 Ww +35 +15 155 TO-8T 3-128 
UTO/UTC 1023 10-1000 12 8.5 +24.58 1.0 +36 +15 205 TO-8T 3-126 
UTM-1053 5—1000 27 9.0 +5 2.0 +21 +15 90 TO-8T 3-138 
1 to 1500 MHz (Listed in Order of Increasing Noise Figure) 
UTO/UTC 1524 10-1500 21 4.5 +7 1.5 +19 +15 60 TO-8U 3-158 
UTO/UTC 1511 5—1500 10 4.5 ~9 0.5 +1 +15 7 TO-8U) 3-154 
UTO/UTC 1522 5—1500 18 §.5 +11 1.5 +23 +15 85 TO-8U 3-156 
UTO/UTC 1501 5—1500 9 5.5 -3 0.5 +10 +15 10 TO-8U 3-150 
UTO/UTC 1502 5—1500 9 75 +6 0.5 +19 +15 23 TO-8U) = 3-152 
1 to 2000 MHz (Listed in Order of Increasing Noise Figure) 
UTO/UTC 2031 1—2000 9 5.5 +2 1.0 +14 +15 16 TO-8U 3-178 
UTO/UTC 2032 1—2000 9 6.0 +7 1.0 +17 +15 25 TO-8U) 3-180 
UTO/UTC 2033 1—2000 8 8.5 +14 1.0 +30 +15 50 TO-8T 3-182 
5 to 2000 MHz (Listed in Order of Increasing Noise Figure) 
UTO/UTC/PPA 20122 500-2000 9 4.0 +12 1.0 +23 +15 50 TO-8U 3-160 
UTO/UTC 2021 10-2000 9 4.5 +2 1.0 +14 +15 16 TO-8U) 3-164 
UTO/UTC 2025 100-2000 9.5 4.5 +25 1.0 +37 +15 175 TO-8T 3-172 
UTO/UTC 2052 5-—2000 9 5.0 +5.5 0.7 +16 +5 18 TO-8T 3-184 
UTO/UTC 2024 5—2000 15 5.6 +5 1.0 +18 +15 38 TO-8U = 3-170 
UTO/UTC/PPA 20132 500-2000 9 5.5 +19 1.0 +33 +15 100 TO-8U 3-162 
UTO/UTC 2022 5-2000 9 6.0 +7 1.0 +17 +15 25 TO-8U) 3-166 
UTO/UTC 2055 10-2000 8.5 6.0 +10 0.7 +22 +5 32 TO-8T 3-186 
UTO/UTC 2026 10-2000 13.5 7.0 +19 1.0 +31 +15 155 TO-8T 3-174 
UTO/UTC 2027 10-2000 13.5 7.0 +16 1.0 +30 +15 108 TO-8T 3-176 
UTO/UTC/PPA 2023 10-2000 8 8.5 +14 1.0 +25 +15 50 TO-8T 3-168 
NOTE: See notes on page 3-4. 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local repreeentative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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IF/RF Amplifiers 
Selection Guide 


IF/RF AMPLIFIERS (continued) 


Guaranteed Specifications at 0° to 50°C Case Temperature 


Avantek, Inc. .« 


Power Output 3rd-Order Input Power 
Frequency Noise @1dB Gain Gain Intercept (+1% Reg.) 
Response Gain Figure Compression Flatness Point Current 
(MHz) (dB) (dB) (dBm) (+dB) (dBm) Voltage (mA) Case Page 
Model Minimum Minimum Maximum Minimum Maximum Typical (VDC) Typical Type Number 
1700 to 2300 MHz (Listed in Order of Increasing Noise Figure) 
UTO/UTC 2311 1700-2300 8 5.0 -3 0.5 +10 +15 15 TO-8U) 3-192 
UTO/UTC 2302 1700-2300 8 6.5 +3 0.5 +13 +15 18 TO-8U) 3-188 
UTO/UTC 2303 1700-2300 8 8.0 +10 0.5 +20 +15 30 TO-8U = 3-190 
UTO/UTC 2321 1700-2300 14 8.0 +10 1.0 +20 +15 70 TO-8U 3-194 
NOTES: 1. Both RF input and RF output pins are at DC ground—no blocking capacitor. 
2. RF input pin is at DC ground—no input blocking capacitor. 
3. A portion of any DC voltage applied to the RF input pin will appear at the RF output pin (i.e. , a resistive DC path exists between 
pins). There is no input or output blocking capacitor. 
4. High reverse isolation, Typ. Si2 = —48 dB at 500 MHz. 
5. From 10-500 MHz, Power Output for 1 dB Comp = +24.5 dBm. 
6. From 10-500 MHz, Power Output for 1 dB Comp = +26 dBm. 
7. Guaranteed at 0° to 50°C min. 


481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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IF/RF Amplifiers 
Selection Guide 


UTC SERIES FACTORY-ASSEMBLED THIN-FILM AMPLIFIERS 
Guaranteed Specifications at 0° to 50°C Case Temperature, V = +15 VDC 


Power Output Intercept VSWR 
Noise @ 1 dB Gain Gain Point For 50 ohms __ Input Bias 
Frequency Gain Figure Compression Flatness IM Products In/Out Current 

Range (dB) (dB) (dBm) (+dB) (dBm) 1 (mA) Case 
Model (MHz) Typ./Min. Maximum Minimum Maximum Typical Maximum _ Typical Type 
10 to 500 MHz 
UTC5-200 10-500 26.5/25 2.7 +6 16 +22 2.0 35 TC-2 
UTC5-201 10-500 37/35 2.7 +7 15 +20 2.0 33 TC-2 
UTC5-202 10-500 51.5/48 220 +6 15 +18 2.0 60 TC-2 
UTC5-203 10-500 64.5/62 2.7 +6 2.0 +18 2.0 70 TC-4 
UTC5-210 10-500 27.5/26 3.0 +14 1.5 +30 2.0 78 TC-2 
UTC5-211 10-500 38/36 3.5 +14 6 +30 2.0 76 TC-2 
UTC5-212 10-500 47/45 2.7 +14 1.5 +27 2.0 80 TC-2 
UTC5-213 10-500 54/52 2.7 +14 2.0 +27 2.0 92 TC-2 
UTC5-214 10-500 67/65 af +14 2.0 +27 2.0 103 TC-4 
UTC5-220 10-500 24.5/23 3.5 +23 15 +35 2.0 165 TC-2 
UTC5-221 10-500 35/33 3.0 +23 2.0 +35 2.0 190 TC-4 
UTC5-222 10-500 46/44 3.0 +23 2.0 +35 2.0 193 TC-4 
UTC5-223 10-500 60.5/58 3.0 +23 2.0 +35 2.0 210 TC-4 
10 to 1000 MHz 
UTC10-210 ’ 10-1000 21.5/20 4.5 +11 2.0 +28 2.0 60 TC-2 
UTC10-211 10-1000 31/29 3.7 +9 1.5 +20 2.0 37 TC-2 
UTC10-212 10-1000 41/39 3.7 +9 2.0 +20 2.0 62 TC-4 
UTC10-213 10-1000 52/50 3.7 +12 2.0 +27 2.0 101 TC-4 
UTC10-220 10-1000 22.5/21 5.0 +20 1S +35 2.0 125 TC-2 
UTC10-221 10-1000 33/31 4.5 +20 2.0 +35 2.0 150 TC-4 
UTC10-222 10-1000 42/40 3.7 +20 2.0 +35 2.0 127 TC-4 
UTC10-223 10-1000 49/47 3.7 +20 2.0 +35 2.0 163 TC-4 
10 to 2000 MHz 
UTC20-210 10-2000 19.5/18 5.0 +7 1.5 +17 2.2 41 TC-2 
UTC20-211 10-2000 28/26 5.0 +14 2.0 +29 22 91 TC-4 
UTC20-212 10-2000 34/32 6.0 +14 2.0 +29 2.2 104 TC-4 
UTC20-213 10-2000 40/38 6.0 +12 2.0 +29 2.2 126 TC-4 
Connector options for TC-2 and TC-4 cases are as follows: 
-1 SMA Female on both 
—2 N Female on both 
-3 BNC Female on both 
—-4 TNC Female on both 
-5 SMA Male on both 
-—6 SMA Male on input/Female on output 
-—7 SMA Female on input/Male on output 


1) id dia ia DUT alts OR es BS aS a tn Sa aR ih a BAS Ls BL eR I I TT PE Pi RR LA Ll RE i ETE SA PR TN ie 8 ANIL i EL LASERS INEPT i RP OE ELEN RE SEE IRE AD 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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OAVANTEK 


UTO/UTC 101 Series 
Thin-Film Cascadable Amplifier 
10 to 100 MHz 


FEATURES 


Frequency Range: 10 to 100 MHz 
e Low Power Consumption: 
20 mA @15 VDC 
e Low Noise Figure: 1.7 dB (Typ) 
High Gain: 27.5 dB (Typ) 
e High Output Power: 
+16 dBm (Typ) 
e Wide Dynamic Range 
e Temperature Compensated 


DESCRIPTION 


The 101 Series is a wideband, single- 
stage, high-gain silicon bipolar amplifier 
that incorporates thin-film technology. The 
low noise figure and high efficiency are 
the result of an output transformer cou- 
pling design. This also provides the unit 
with a high dynamic range. Resistive 


APPLICATIONS 


Receiver IF Gain Stages 
Medical Instruments: 
Uitra-Sound, Magnetic 
Resonance 


QROUND 


CASE GROUND 


UTO—TO-8T, p. 16-48 


feedback and active bias provide tempera- 
ture compensation and increased immu- 
nity to supply voltage variations. The 101 
Series is available in either the TO-8 her- 
metic package or the connectored TC-1 
package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


Symbol Characteristic Typleal 
Te = 25°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 


Te = 0° to 50°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


MAXIMUM RATINGS 


De VOMGOE 5 6 vs tdbansia cass ce ew ee Wea es 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ...................-- 
“R” Series Burn-In Temperature ............. 


(typical) UTO —1.7 grams; UTC— 21.5 grams 


WEIGHT: 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


were +13 dBm 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C— —— — 
-55°C — - — 


UTC—TC-1, p. 16-42 


Te = —55° to +85°C 


Frequency, MHz 


THERMAL CHARACTERISTICS* 


pene 17 Volts Oe 2 ieee need ate aeeatenenGueseaasweneres 
Active Transistor Power Dissipation ........ 


3-6 


Frequency, MHz 


aoe 162 mW 


... 653,900 Hrs. 


—55°C to +125°C Junction Temperature Above Case Temperature ....... 17°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ....... 
Keener +125°C *For further information, see High Reliability section, p. 17-2. 


e Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 


UTO/UTC 101 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 


Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 


Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 15 VOLTS 
CURRENT = 19.5 mA 
FREQ Sa Sa Si2 S2 GPDEL PHASE 
MHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
5 17 —45.2 28.2 —166.2 —32.8 16.3 14 126.71 5.96 
10 13 —28.2 28.2 —176.9 —32.5 8.9 07 112.23 5.96 2.82 
20 12 —17.6 28.2 174.4 -32.5 5.5 03 102.68 2.43 —.45 
30 12 —15.1 28.2 168.3 —32.4 4.3 02 90.30 1.69 —1.10 
40 13 —15.1 28.2 162.8 -32.3 3.7 00 35.77 1.53 —1.16 
50 13 —16.5 28.1 157.5 -32.3 3.7 01 —52.02 1.46 —.96 
60 14 —18.6 28.1 152.4 —32.3 3.8 02 —67.47 1.42 —.63 
70 15 —21.5 28.0 147.3 —32.3 4.4 03 —74.83 1.41 —.23 
80 16 —24.8 27.9 142.3 —32.3 4.3 04 —79.82 1.41 16 
90 17 —28.8 27.8 137.2 32.2 4.4 05 —84.82 1.40 56 
100 18 —32.7 Pe AE 4 132.2 -32.2 5.0 07 —89.41 1.39 99 
110 19 —37.1 27.5 127.2 —32.1 5.5 08 94.15 1.39 
120 20 41.3 27.3 122.2 -32.1 5.7 09 —98.73 1.38 
130 21 —45.9 rT 117.3 —32.0 6.2 ch —103.38 1.36 
140 22 —50.3 26.9 112.4 —32.0 6.7 12 —108.20 1.36 
150 23 —54.5 26.7 107.7 -31.8 ree 13 —112.95 1.33 
160 24 —58.8 26.4 103.0 -31.7 Tue 14 —117.56 1.31 
170 25 -63.1 26.2 98.4 —31.6 7.8 16 —122.23 1.28 
180 25 -67.0 25.9 93.9 —31.5 8.4 17 —126.85 1.24 
190 26 -—70.9 25.6 89.6 -31.3 8.4 18 —131.37 121 
200 27 —74.7 25.3 85.3 -31.2 8.4 19 —135.77 1.17 
210 27 —78.0 24.9 81.2 -30.9 8.7 21 —140.11 1.14 
220 27 81.3 24.6 Viz -30.8 8.1 22 —144.30 LAT 
230 28 —84.5 24.2 73.4 -30.7 8.0 23 —148.37 1.07 
240 28 -87.4 23.9 69.6 -30.5 7.6 24 —152.27 1.03 
250 28 -90.2 23.6 66.0 -30.3 7.4 25 —156.15 1.01 
260 28 -92.7 23.2 62.5 -—30.2 6.8 26 —159.84 97 
270 28 -95.1 22.9 59.1 —30.0 5.9 27 —163.43 94 
280 28 -97.3 22.5 55.8 —29.9 5.2 28 —166.99 93 
290 28 -99.2 22.2 52.5 -29.8 4.7 29 —170.42 89 
300 28 —101.0 21.8 49.4 -29.6 3.9 30 —173.80 88 
310 28 —102.7 21.5 46.3 -29.5 3.0 30 —177.10 86 
320 28 —104.2 21.2 43.3 —29.4 2.0 31 179.76 84 
330 28 —105.5 20.8 40.3 -29.3 Tal 32 176.53 82 
340 28 —106.6 20.5 37.4 -29.2 1 33 173.39 82 
350 28 —107.7 20.2 34.5 —29.0 —1.0 34 170.33 80 
360 28 —108.4 19.9 31.6 -29.0 —2.2 35 167.32 79 
370 28 —109.1 19.5 28.8 —28.9 —3.6 36 164.36 ri 
380 28 —109.6 19.2 26.1 —28.9 —4.7 37 161.46 re 
390 28 —110.1 18.9 23.3 —28.8 —5.7 38 158.57 76 
400 28 —110.3 18.6 20.6 —28.8 -—7.2 38 155.69 75 
410 28 —110.5 18.3 17.9 —28.8 —8.6 39 152.92 75 
420 28 —110.5 18.0 15.2 —28.7 -9.7 40 150.10 74 
430 28 —110.5 17.7 12.6 —28.7 —11.2 41 147.35 74 
440 28 —110.5 17.3 10.0 —28.7 —12.4 42 144.58 73 
450 29 —110.3 17.0 7.4 —28.7 —14.1 43 141.84 vn 
460 29 —110.1 16.7 4.7 -28.8 -15.4 44 139.10 74 
470 29 —109.8 16.4 2.1 —28.8 —16.7 45 136.39 73 
480 30 —109.5 16.1 —.4 —28.8 —18.1 46 133.73 71 
490 30 —109.3 15.8 —3.0 —28.9 —19.5 46 131.00 e's 
500 31 —109.1 15.5 —5.6 —29.0 —20.6 47 128.37 72 


LINEARIZATION RANGE: 10.0 to 100.0 MHz 
Sa li i A a NS A IT RELIC EL NDE ART EGA TIO BBLS NBR 8 LAA ELT Ai 9 8 REO IE EEA BE MOO OBR PEI LIAS AB DES PEL GABLE ATS ASB DARED A LEIP Sob DIE IRR ia FEL ALDIOT LO SAL ALLE TEI AAC REIER BRI SENET EASE LAI LAP ATLA OLLAD LALLY 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC 102 Series 
Thin-Film Cascadable Amplifier 
20 to 150 MHz 


FEATURES 


Frequency Range: 20 to 150 MHz 
High Gain: 24.5 dB 

Low Noise: 2.7 dB (Typ) 

High Power: 19.5 dBm (Typ) 
Temperature Compensated 


DESCRIPTION 


The 102 Series is a single-stage, high-gain 
silicon bipolar amplifier that incorporates 
thin-film technology. A low noise figure and 
high efficiency are the result of an output 
transformer coupling design. Resistive 
feedback and active bias provide tempera- 
ture compensation and increased immu- 


GROUND 


APPLICATIONS 


e Low Frequency IF Stages 

e Medical Instruments: 
Uitra-Sound, Magnetic 
Resonance 


vt 
CASE GROUND 


nity to bias voltage variations. Blocking 
capacitors couple the RF through the 
amplifier while a low VSWR is maintained 
through inductive tuning. The 102 Series is 
available in either the TO-8 hermetic pack- 
age or the connectored TC-1 package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


ae 


Typical Guaranteed Specifications 


Te = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


RFin 


MAXIMUM RATINGS 


eS VONGUS. ciccescbeerngvabrecsus st ex aurux 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ..................... 
“R” Series Burn-in Temperature ............. 


RFout 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C— — — — 
-§5°C—— - —— 


Noise Figure 


Noise Figure, dB 


10 40 80 120 160 200 10 40 80 120 160 200 
Frequency, MHz Frequency, MHz 


THERMAL CHARACTERISTICS* 


aaa a 17 Volts Ce biti nid Sd OSES be eS Ede whee Deane oes Oe 

mes +13 dBm Active Transistor Power Dissipation ............... 266mW 
—55°C to +125°C Junction Temperature Above Case Temperature ....... 23°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 564,100 Hrs. 

ravens +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—1.7 grams; UTC— 21.5 grams 


481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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Avantek, Inc. . 


UTO/UTC 102 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
~ 6 
Bg 
Oo § oc 
3 oS = = 
zo g 700 w = 
| oe > ad 
a le 
© 19.0 x) , 
10 40 80 120 160 200 10 40 80 120 160 200 10 40 80 120 160 200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
E E 
a 
3 iy 
e = 
26 20 
10 40 80 120 160 200 10 40 80 120 160 200 10 40 80 120 160 200 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 15 VOLTS 
CURRENT = 30.8 mA 
FREQ Sa1 Sa Si2 Sx GPDEL PHASE 
MHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
10 18 —61.6 24.9 —166.0 —29.6 17.9 22 117.60 3.53 
20 09 —46.3 25.0 —178.6 —29.3 9.7 11 108.39 3.53 1.92 
30 07 —23.4 25.1 174.7 —29.3 7.0 07 106.92 1.87 -.10 
40 07 —3.7 25.1 169.4 —29.2 5.7 04 108.26 1.47 —.67 
50 08 7.9 25.1 164.6 —29.3 4.9 03 114.61 1.33 —.76 
60 .09 13.0 25.1 160.0 —29.2 4.9 .01 139.73 1.28 —.63 
70 10 14.4 25.2 155.5 —29.2 4.8 .01 —149.97 1.25 —.43 
80 12 14.0 25.2 151.0 —29.2 5.0 02 —122.85 1.25 —.21 
90 13 aed 25.2 146.5 —29.2 4.9 04 —117.87 1.26 —.06 
100 14 8.5 25.1 141.9 —29.2 5.7 05 —117.48 1.27 .09 
110 16 4.7 25.1 137.3 —29.2 5.9 06 —119.65 1.29 15 
120 7 3 25.0 132.7 —29.1 6.6 08 —122.64 1.29 jel 
130 17 —4.3 25.0 127.9 —29.1 7.0 09 —126.49 1.31 .20 
140 18 -9.3 24.8 123.2 —29.0 7.5 11 —130.72 1.32 16 
150 19 —14.5 24.7 118.5 —28.9 8.0 12 —135.32 1.31 14 
160 19 -20.0 24.5 113.8 —28.7 8.8 14 —140.04 1.31 
170 19 -25.5 24.3 109.1 —28.6 9.4 16 —144.87 1.29 
180 20 -30.8 24.1 104.5 —28.4 9.6 17 —149.88 1.28 
190 19 -36.5 23.9 100.0 —28.3 10.1 18 —154.91 1.25 
200 19 —41.9 23.6 95.6 —28.1 10.4 20 —159.84 1.22 
210 19 —47.5 23.3 91.3 -27.9 10.4 21 —164.78 1.18 
220 19 -52.8 23.0 87.2 —27.7 10.3 22 —169.65 1.15 
230 18 —58.4 22.7 83.2 —27.5 10.2 23 —174.41 1.12 
240 18 -63.8 22.4 79.3 —27.3 10.0 25 —179.07 1.07 
250 17 -69.0 22.0 75.6 —27.1 9.5 26 176.47 1.03 
260 16 —74.6 ra Bf 72.0 —26.9 9.3 Bs 172.04 1.00 
270 16 -79.9 21.3 68.6 —26.7 8.3 .27 167.70 95 
280 15 -85.2 21.0 65.2 —26.5 7.8 28 163.57 92 
290 14 -90.8 20.6 62.0 —26.4 Wet 29 159.51 90 
300 14 —96.5 20.3 58.9 —26.2 6.3 30 155.49 87 
310 13 —102.1 19.9 55.9 —26.0 5.5 31 151.64 83 
320 12 —107.8 19.6 53.0 —25.9 4.5 31 147.88 81 
330 12 —113.8 19.2 50.2 —25.7 3.6 32 144.17 78 
340 11 —120.1 18.9 47.5 —25.6 2.5 33 140.60 77 
350 11 —126.3 18.5 44.8 —25.5 Le 33 137.08 73 
360 10 —132.7 18.2 42.2 —25.3 5 34 133.67 2 
370 10 —139.6 17.8 39.7 —25.3 —5 35 130.25 70 
380 .09 —146.4 17.5 37.3 —25.2 —1.6 35 126.96 69 
390 .09 —153.3 Vu 34.9 —25.1 —2.7 36 123.74 66 
400 .09 —160.5 16.8 32.6 —24.9 —3.9 36 120.56 64 
410 .09 —167.6 16.5 30.2 —24.8 —4.8 37 117.41 65 
420 .09 —174.6 16.1 28.0 —24.8 —6.1 38 114.37 62 
430 .09 178.3 153 25.8 —24.7 —7.1 38 111.36 61 
440 .09 170.9 15.5 23.6 —24.6 —8.5 39 108.40 .60 
450 .09 164.2 15.2 21.5 —24.5 —9.5 39 105.49 58 
460 .09 158.0 14.9 19.5 —24.5 —10.8 .40 102.64 58 
470 .09 151.3 14.6 17.4 —24.5 —12.1 .40 99.78 58 
480 .09 145.8 14.3 15.4 —24.4 —13.4 41 97.02 .56 
490 410 140.3 14.0 13.4 —24.3 —14.6 41 94.29 65 
500 10 134.8 13.7 11.4 —24.3 —15.7 42 91.58 55 


LINEARIZATION RANGE: 20.0 to 150.0 MHz 


SFE» FERS RL I TRE RE ETL SN RL 8 LS LS SE TT AE ELI RIEL EE EEDA IS TR ELE ISLEY BEN IE LIE ST SIE OE EO ER IED ED LILLE LENE ADELE ELL IAEA LEE ELE LE ENED E LN EEE ES AE EEE DETTE APES EE) 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 103 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


10 to 100 MHz 


FEATURES APPLICATIONS + coe 

e Frequency Range: 10 to 100 MHz e Low Frequency IF Stages 

e High Gain: 27 dB (Typ) e Medical Instruments: 

e Low Noise: 1.6 dB (Typ) Uitra-Sound, Magnetic 

e Medium Power: 11 dBm (Typ) Resonance 

e Temperature Compensated e High Efficiency or Battery ann 
© 5 Volt Supply Powered Systems UTO—TO-8T, p. 16-48 
DESCRIPTION 

The 103 Series is a single-stage, high- back and active bias circuits provide tem- 

gain silicon bipolar amplifier that incor- perature compensation and _ increased 

porates thin-film technology. Low noise immunity to bias voltage variations. The 

figure and high efficiency are the result 103 Series is available in either the TO-8 

of anoutput transformer coupling design hermetic package or the connectored TC-1 

and low supply voltage. Resistive feed- package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Nyproat 
Symbol Characteristic 
Pp ; ? : 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +5 VDC unless otherwise noted) 
KEY: +25°C 
485°C — — —— 
ll ie is 


Noise Figure 


3.0 

co 

wo 

g 

D 

RF iw RFour r 
s 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG VONGHG cc etic eb iscndedtieatiaws snaenrases 10 Volts Wi 346 t and esada cg Bhd wanentde bashed eee yan es 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ................ 47 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ SC 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 892,100 Hrs. 
“R” Series Burn-In Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 1.7 grams; UTC — 21.5 grams 


Sie IE PTE IE ODES ATES RTL PEE EE ETL ITE ILO ALE EEE SEATED ELE EOE IG DAL IER ASO TAs PLEAD EE MEISE BIE IY 2Ea E . BEARE AE SA TNL RL Gn WERE TTT KEN al a RARE lS PE Ee AE RI LEAL LSA SME PEED DBE DABS REA SL LL POTTER IEE TESTA OEIC OD 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of thie Data Book. 
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UTO/UTC 103 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 
VSWR 


Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
E 
é : 
N NN 
& = 
14 10 
10 20 40 80 120 10 20 40 80 120 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 
S-PARAMETERS BIAS = 5 VOLTS 
CURRENT = 15.1 mA 
FREQ Si Sa Si2 Sx GPDEL PHASE 
MHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
5 09 —39.4 27.1 —171.5 —31.4 10.6 06 155.97 4.27 
10 07 —16.9 27.1 -179.2 —31.2 5.8 03 151.84 4.27 1.48 
20 08 5 27.1 173.6 —31.2 3.5 02 154.30 2.00 —.50 
30 09 7.2 27.1 168.2 —31.2 2.8 02 157.83 1.51 -.71 
40 10 9.1 27.1 163.1 —31.2 2.7 01 175.83 1.41 —.58 
50 11 8.2 27.1 158.1 —31.3 3.4 01 —97.58 1.38 —.31 
60 13 5.2 27.1 153.1 31.3 3.9 02 —71.26 1.39 —.07 
70 14 9 27.1 148.1 —31.3 4.4 03 —70.16 1.40 12 
80 16 —3.9 27.0 142.9 —31.3 4.9 04 —72.65 1.43 19 
90 7 —9.7 26.9 137.7 —31.3 6.1 06 —77.50 1.45 20 
100 18 —15.5 26.8 132.5 —31.4 72 08 —83.15 1.46 18 
110 19 —22.1 26.7 127.2 —31.3 8.6 09 —89.07 1.47 
120 20 —28.6 26.5 121.9 —31.3 10.2 11 —95.21 1.46 
130 21 —35.1 26.2 116.8 —31.1 11.3 13 —101.44 1.43 
140 22 —41.5 26.0 111.7 —31.0 Tet 15 —107.58 1.42 
150 22 —47.5 oo 106.7 —30.8 14.4 16 —113.73 1.36 
160 23 —53.8 25.4 102.0 —30.6 15.4 18 —119.67 1.33 
170 23 —59.7 25.0 97.4 —30.4 16.2 19 —125.46 1.27 
180 23 —65.2 24.7 93.0 —30.1 16.7 21 —130.99 1.21 
190 23 -70.6 24.3 88.8 —29.8 17.5 22 —136.31 1.16 
200 23 -75.9 23.9 84.8 —29.5 17.6 23 —141.40 1.11 
210 22 —80.6 23.5 81.1 —29.3 17.7 24 —146.36 1.05 
220 22 -85.3 23.1 77.4 —29.0 17.4 25 —150.94 1.01 
230 22 -89.6 22.8 74.0 —28.7 172 26 —155.41 96 
240 21 —-93.8 22.4 70.7 —28.4 16.7 27 —159.63 92 
250 21 -97.8 22.0 67.6 —28.2 16.6 27 —163.73 87 
260 20 —101.6 21.6 64.6 —28.0 15.8 28 —167.65 84 
270 20 —105.0 fl 61.7 —27.7 15.2 29 —171.42 80 
280 20 —108.4 20.9 58.9 —27.5 14.3 29 —175.08 78 
290 19 —111.7 20.5 56.2 —27.3 13.6 30 —178.60 75 
300 19 —114.8 20.2 53.5 —27.1 12.8 31 178.00 74 
310 18 —117.6 19.8 51.0 —26.9 11.9 31 174.64 71 
320 18 —120.5 19.5 48.5 —26.8 10.6 32 171.45 69 
330 17 —123.1 19.2 46.0 —26.6 9.7 32 168.25 67 
340 17 —125.7 18.8 43.6 —26.4 8.7 33 165.17 68 
350 16 —128.1 18.5 41.3 —26.2 7.6 34 162.18 65 
360 15 -130.2 18.2 39.0 —26.1 6.5 34 159.25 64 
370 15 —132.5 17.9 36.7 —25.9 52 35 156.37 63 
380 14 —134.5 17.6 34.5 —25.8 4.1 35 153.60 62 
390 14 -136.3 17.3 32.3 —25.7 3.2 36 150.86 61 
400 13 —138.0 17.0 30.1 —25.6 1.7 36 148.12 60 
410 13 -139.5 16.8 28.0 —25.5 4 37 145.49 60 
420 12 -140.9 16.5 25.8 —25.4 —8 37 142.84 59 
430 12 -142.1 16.2 23.7 -25.3 —2.1 38 140.27 59 
440 11 -143.2 15.9 21.6 —25.2 —3.4 38 137.71 58 
450 10 —144.0 15.7 19.6 —25.1 —4.7 39 135.20 56 
460 10 —144.2 15.4 17.5 —25.0 -6.1 39 132.71 57 
470 09 -144.9 15.1 15.4 —25.0 —7.3 40 130.24 58 
480 09 —144.4 14.9 13.4 —24.9 —8.8 40 127.84 56 
490 08 —144.3 14.6 11.4 24.8 —10.0 41 125.43 56 
500 08 —143.0 14.4 9.4 —24.7 —11.3 41 123.06 55 


LINEARIZATION RANGE: 10.0 to 100.0 MHz 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
3-11 


Q\AVANTEK 


UTO/UTC 104 Series 
Thin-Film Cascadable Amplifier 
10 to 150 MHz 


FEATURES 


e Frequency Range: 10 to 150 MHz 
e High Gain: 25 dB (Typ) 

e Low Noise: 1.9 dB (Typ) 

e Medium Power: 11 dBm (Typ) 

e Temperature Compensated 

e 5 Voit Supply 


DESCRIPTION 


The 104 Series is a single-stage, high-gain 
silicon bipolar amplifier that incorporates 
thin-film technology. Low noise figure and 
high efficiency are the result of an output 
transformer coupling design and lower 
supply voltage. Resistive feedback and 
active bias circuits provide temperature 


APPLICATIONS 


e Low Frequency IF Stages 

e Medical Instruments: 
Ulitra-Sound, Magnetic 
Resonance 

e High Efficiency or Battery y 
Powered Systems 


compensation and increased immunity to 
bias voltage variations. Blocking capacitors 
couple the RF through the amplifier, 
while a low VSWR is maintained through 
inductive tuning. The 104 Series is avail- 
able in either the TO-8 hermetic package 
or the connectored TC-1 package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


Symbol Characteristic Typical 
Te = 25°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 


Te= = 0° to 50°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +5 VDC unless otherwise noted) 


KEY: +25°C 
ee eee 


» 
° 


& 


Noise Figure, dB 
N 
c=] 


20 0 1.0 
1 40 80 120 160 200 10 40 80 


Frequency, MHz 


QROUND 


CASE GROUND 


UTO—TO-8T, p. 16-48 


UTC—TC-1, p. 16-42 


Te = —55° to +85°C 


Noise Figure 


120 160 200 


Frequency, MHz 


MAXIMUM RATINGS 


i VOMMOS ocackintwdcaketeanas Shaeea vane 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature .................005. 
“R” Series Burn-in Temperature ............. 


THERMAL CHARACTERISTICS* 


tigate 10 Volts Oe 060s 6228.58 6628 beeen eehnenes 2beiars bones one WO 
eee +13 dBm Active Transistor Power Dissipation ................ 47mW 
—55°C to +125°C Junction Temperature Above Case Temperature ........ 5°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 848,400 Hrs. 
oe nms +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 1.7 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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UTO/UTC 104 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 


= 
o _ & 
ee 
oO c 
San 
o° 3 
5 @ = 
a: 
10 40 80 120 160 200 “10 = 40 80 120 160 200 “10 40 80 120 160 200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
: 
e 
14 10 
10 40 80 120 160 200 10 40 80 120 160 200 10 840 80 120 160 200 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 5 VOLTS 
CURRENT = 20.1 mA 
FREQ Si Sa Si2 S22 GPDEL PHASE 
MHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
5 17 -79.1 Le —162.9 —30.5 18.6 22 151.01 6.51 
10 07 -81.4 25.8 174.4 -30.1 9.7 15 152.04 6.51 
20 02 64.3 25.8 177.1 -30.0 5.8 12 158.36 2.41 44 
30 02 23.2 25.9 171.6 -29.9 4.6 11 161.11 1.53 —.34 
40 03 46.0 25.9 166.8 —29.9 4.5 10 162.81 1.33 —.47 
50 05 46.3 25.9 162.3 —29.8 4.6 09 164.29 1.26 —.32 
60 .07 42.9 25.9 157.8 -29.8 4.8 .09 166.32 1.24 -.10 
70 .08 38.1 25.9 153.4 -29.8 5.2 .08 169.32 1.24 we 
80 .09 32.8 25.9 148.9 —29.8 5.6 08 173.39 1.25 on 
90 11 26.5 25.9 144.3 -29.8 6.2 08 178.63 1.28 .33 
100 12 20.3 25.9 139.6 -29.7 6.8 08 -175.23 1.29 134 
110 13 13.6 25.8 134.9 -29.7 7.4 08 —169.11 1.82 .27 
120 14 7.0 25.7 130.1 -29.6 7.8 09 —164.00 1.34 13 
130 14 3 25.6 125.2 —29.6 8.9 10 —160.48 1.34 -.02 
140 15 -6.5 25.5 120.4 -29.5 9.6 14 —158.56 1.35 —.24 
150 15 -13.7 25.3 115.5 -29.4 10.4 12 158.13 1.34 —.39 
160 16 —20.7 20:1 110.7 -29.3 aA 14 —158.77 1.33 
170 16 —27.6 24.9 106.0 -29.1 11.8 15. —160.39 at 
180 16 —34.5 24.6 101.4 —28.9 12.4 Fg —162.71 1.28 
190 16 —41.3 24.3 96.9 —28.7 13.3 18 —165.66 1.26 
200 16 48.2 24.0 92.5 -28.6 13.5 20 —168.78 1.21 
210 15 —55.1 23.7 88.3 -28.3 13.7 21 172.22 1.16 
220 15 —61.7 23.3 84.2 —28.1 13.9 23 —175.66 le 
230 15 —68.5 22.9 80.4 -27.9 13.7 24 —179.32 1.08 
240 14 —75.0 22.6 76.6 -27.7 13.7 25 177.14 1.04 
250 14 -81.8 22.2 73.1 -27.5 13.6 26 173.54 99 
260 13 —88.4 21.8 69.6 -27.3 12.8 28 169.97 95 
270 13 —95.1 21.4 66.4 -27.1 125 29 166.40 91 
280 12 —102.0 lel 63.2 —26.9 12.0 30 162.92 88 
290 12 —109.0 20.7 60.1 -26.7 11.3 31 159.51 84 
300 12 115.8 20.3 57.2 -26.5 10.7 32 156.10 82 
310 11 —123.0 19.9 54.4 -26.3 9.9 33 152.80 78 
320 14 —130.3 19.5 51.7 -26.2 8.9 33 149.57 76 
330 11 —137.5 19.2 49.0 -26.0 8.0 34 146.36 73 
340 10 —144.8 18.8 46.4 -25.8 72 35 143.23 72 
350 10 -151.8 18.4 43.9 —25.7 6.2 36 140.16 70 
360 10 —158.9 18.1 41.5 —25.6 5.2 37 137.16 67 
370 10 —166.1 17.7 39.2 -25.4 4.0 38 134.21 65 
380 10 —173.2 17.4 36.9 -25.3 3.2 38 131.32 65 
390 10 —179.7 17.0 34.6 -25.2 2.1 39 128.46 62 
400 10 174.0 16.7 32.4 -25.1 1.0 40 125.66 61 
410 11 167.8 16.3 30.2 -25.0 —.2 40 122.93 60 
420 11 161.9 16.0 28.1 -24.9 —1.4 41 120.19 59 
430 11 156.3 16.7 26.0 -24.8 —2.5 42 117.49 58 
440 11 150.9 15.3 24.0 —24.7 —3.6 43 114.85 57 
450 12 145.9 15.0 22.0 —24.7 —5.0 43 112.24 54 
460 12 141.1 14.7 20.0 —24.6 —6.2 44 109.65 55 
470 12 136.3 14.3 18.1 -24.6 -7.4 45 107.08 55 
480 13 132.1 14.0 16.2 —24.5 —8.5 45 104.61 53 
490 13 127.7 13.7 14.3 —24.5 —-9.8 46 102.12 53 
500 14 123.9 13.4 12.4 —24.4 —11.1 46 99.69 51 


LINEARIZATION RANGE: 10.0 to 150.0 MHz 
OE ENERO EU ASSET LA TAS RR ABS BE LE ITI ef SORE TIEN LL LES 8 IES PLO TIE ONO LIAL AE LEE EDI LLP ELON ES. IIS VE TE GFT BEE GLEN ELE SELLE AL LITE ELIE MESSE ES LLLP ELLIE DELLE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC 111 


Thin-Film Cascadable Amplifier 


10 to 100 MHz 


FEATURES 


e Frequency Range: 10 to 100 MHz 
e Low Noise: 1.4 dB (Typ) 

e Medium Power: 16.8 dBm (Typ) 
e Temperature Compensated 


DESCRIPTION 


The 111 Series is a single-stage, high-gain 
silicon bipolar amplifier that incorporates 
thin-film technology. Low noise figure and 
high efficiency are the result of an output 
transformer coupling design. Active bias 
circuits provide temperature compensation 


APPLICATIONS 


e Low Frequency IF Stages 

e Medical Instruments: Ultra- 
Sound, Magnetic Resonance 

e High Efficiency or Battery Pow- 
ered Systems 


QROUND 


CASE GROUND 


UTO—TO-8T, p. 16-48 


variations. Blocking capacitors couple the 
RF through the amplifier, while a low 
VSWR is maintained through unique trans- 
former designs. The 111 Series is available 
in either the TO-8 hermetic package or the 
connectored TC-1 package. 


and increased immunity to bias voltage UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


BW 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


Guaranteed Specifications 


Te = 0° to 50°C Te = -55° to +85°C 


Typical 
Te = 25°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
oo 
70— 


Noise Figure 


—_ 
. 


Frequency, MHz Frequency, MHz 


MAXIMUM RATINGS THERMAL CHARACTERISTICS* 


OG VOUSGS ciucas ce ew ieiguvsse eed cieeceeeueanes 17 Volts Oe: ct. phae bd eiG here aeae shane ee keende eTasbeseues 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 110 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 12°C 
Storage Temperature ..................0.. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 848 400 Hrs. 
“R” Series Burn-In Temperature ................... +125°C 


WEIGHT: (typical) UTO— 1.7 grams; UTC — 21.5 grams 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 95035 


¢ Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of thie Data Book. 
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UTO/UTC 111 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR VS Frequency Output VSWR 
= 

~ mo 

Bg c 

Oo § cc 

Sans = z 
5° 8 > 2 
se 

a o 5 

Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
E S 
B 
rail a a 
= a & 
Frequency, MHz Frequency, MHz Frequency, MHz 

AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
10.0 1.35 11.8 15.8 6.90 3.63 1.35 14.5 
20.0 1.25 11.8 2.7 —1.12 3.63 4.15 14.6 
30.0 1.20 11.8 —~4.2 —2.93 1.91 1.13 14.6 
40.0 1.22 11.9 -8.9 —2.57 1.31 1.13 14.6 
50.0 1.22 11.9 —-13.6 —2.20 1.31 1.17 14.6 
60.0 nae 11.9 —18.0 —1.53 1.21 1.22 14.6 
70.0 1.30 11.9 —22.1 —.65 1.16 1.25 14.6 
80.0 1.35 11.8 —26.2 .30 1.14 1.30 14.6 
90.0 1.41 11.8 —30.2 1.35 ite 1.35 14.7 
100.0 1.47 11.8 —34.2 2.47 1.09 1.41 14.8 
110.0 1.53 117 —38.1 1.09 1.47 14.8 
120.0 1.56 11.7 —42.0 1.07 1.53 14.9 
130.0 1.63 11.6 45.8 1.07 1.60 15.0 
140.0 1.70 11.6 —49.7 1.06 1.67 15.1 
150.0 1.78 11.5 —53.5 1.07 1.74 15.2 
160.0 1.86 11.4 —57.3 1.06 1.82 15.4 
170.0 1.94 11.3 -61.1 1.05 1.90 15.5 
180.0 2.03 1124 64.9 1.06 1.94 15.6 
190.0 2.13 11.2 -68.7 1.06 2.03 15.8 
200.0 2.17 111 —72.5 1.06 2.13 15.9 
210.0 2.28 11.0 —76.4 1.06 2.23 16.1 
220.0 2.39 10.9 -80.2 1.07 2.28 16.2 
230.0 2.45 10.7 34.1 1.07 2.39 16.4 
240.0 2.57 10.6 —88.0 1.08 2.51 16.6 
250.0 2.70 10.5 -91.9 1.09 2.57 16.8 

LINEARIZATION RANGE: 10.0 to 100.0 MHz 

S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si S21 S12 Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
10.0 15 136.7 11.8 15.8 —14.5 15.9 15 83.80 
20.0 11 160.1 11.8 2.7 —14.6 at .07 49.21 
30.0 .09 172.5 11.8 —4.2 —14.6 —4.2 .06 11.44 
40.0 10 —170.6 11.9 -8.9 —14.6 —8.9 .06 —29.34 
50.0 10 —160.7 11.9 —13.6 —14.6 —-13.5 .08 —51.48 
60.0 12 —153.5 11.9 —18.0 —14.6 —17.8 10 —67.04 
70.0 13 —149.0 11.9 -22.1 —14.6 —22.0 11 78.78 
80.0 15 —146.5 11.8 —26.2 —14.6 —26.0 13 —88.38 
90.0 17 —145.3 11.8 -—30.2 —14.7 -29.9 15 —96.66 
100.0 19 —145.2 11.8 —34.2 —-14.8 —33.8 AT —104.03 
110.0 21 —146.0 11.7 —38.1 —14.8 —37.7 19 —110.73 
120.0 .22 —147.1 11.7 —42.0 —14.9 —41.5 21 —116.99 
130.0 .24 —148.7 11.6 —45.8 —15.0 —45.2 .23 —122.91 
140.0 .26 —150.7 11.6 —49.7 —15.1 —49.0 25 —128.48 
150.0 .28 —152.8 11.5 —53.5 —15.2 —52.7 27 —133.87 
160.0 .30 —155.2 11.4 —57.3 —15.4 —56.4 .29 —139.02 
170.0 32 —157.7 11.3 -61.1 —15.5 —60.2 31 —144.01 
180.0 34 —160.4 11.2 64.9 —15.6 -63.8 32 —148.89 
190.0 36 —163.2 Miz -68.7 —15.8 —67.5 34 —153.58 
200.0 37 —166.1 11.1 —/72.5 —15.9 —/1.2 36 —158.18 
210.0 39 —169.1 11.0 —76.4 —16.1 —74.9 38 —162.61 
220.0 41 -172.1 10.9 89.2 —16.2 —78.6 .39 —167.07 
230.0 42 —175.3 10.7 OH 1 —16.4 82.3 41 —171.36 
240.0 44 —178.5 10.6 —88.0 —16.6 —86.0 43 —175.65 
250.0 46 178.3 10.5 -91.9 -16.8 -89.7 44 —179.76 


NR SNE SAI RN SS ES SS AIRS A A RS Se SSS Lil FRY Ta RR RA FE TA SRR EF tak SE ik TR Tie ER MIS RL ES ANE a AE ALL TE AIL IAEA HD AE PEE SSIES ESD VEAP NLS SET SRE TSE EARN SISOS LIC G LATES 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC/PPA 210 Series 
Thin-Film Cascadable Amplifier 
10 to 200 MHz 


FEATURES 


e Frequency Range: 10 to 200 MHz 
e Ultra Low Noise: 1.5 dB (Typ) 

e Low Current Drain: 15 mA (Typ) 
e Temperature Compensated 

e Surface Mount Option 

e High Efficiency 


DESCRIPTION 


APPLICATIONS 


e RF Front Ends 
e IF Medical Systems 
e Surface Mount Assembly 


fn 
CASE GROUND 


UTO—TO-8T, p. 16-48 


RF in 


The 210 Series is a thin-film bipolar, 
medium-gain, low—noise, RF amplifier suit- 
able for front end design. It utilizes lossless 
feedback circuitry for low power consump- 
tion and high dynamic range. Resistive 


nity to bias voltage variations. The 210 
Series amplifiers are available in three 
packages: the surface mount PlanarPak 
PP-38 (.375 in. x .375 in.) case, the TO-8 
hermetic case and the connectorized TC-1 


feedback and active bias provide tempera- case. 
ture compensation and increased immu- 


PPA—PP-38, p. 16-35 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Symbol Characteristic Typical 
Te =25°0 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


Guaranteed Specifications 


Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
85°C 
—55°C —— - — 


Gain Noise Figure 


100 200 300 400 500 0 100 200 300 
= Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
ee VONOGG godavet ces rewtedauecsesete eee dena es +17 Volts oe ee ee eee ee eee ee ee ee er ee ee eee ee 120°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 77 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 9°C 
Storage Temperature .................-05. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C ......... 1,375,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


e Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 


UTO/UTC/PPA 210 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
iS 2.5 
ig: ras Se ee 
3 £0 
3 S 5 IN « 20 c 
m 
*°8 a pee | 
a. 
+12 VDC : 
g | TT he 
0 100 200 300 400 500 
Pe oneiee MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
55 
& 50 
By 
Sas 
0 100 200 300 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.17 8.80 —18.96 —1.14 00 1.16 11.24 
120.0 1.19 8.85 —22.60 —.53 53 1.17 11.44 
140.0 1.21 8.89 —26.53 —.22 55 tee 11.43 
160.0 1.22 8.94 —30.50 .04 50 1.18 11.55 
180.0 1.23 9.00 —33.77 1.02 52 1.18 11.64 
200.0 y r= 9.08 —37.96 1.09 60 1.18 11.81 
220.0 1.21 9.15 42.38 91 61 1.17 11.90 
240.0 1.18 9.22 —46.70 83 63 lar 12.11 
260.0 1.14 9.29 —51.51 .26 69 Lae 12.28 
280.0 1.09 9.39 —56.59 —.57 73 1.18 12.49 
300.0 1.04 9.46 —61.96 —1.70 81 qe | 12.73 
400.0 1.62 9.55 —94.33 .99 1.77 14.61 
500.0 3.60 7.93 —131.04 95 3.41 18.63 
600.0 7.61 4.61 —159.21 .66 5.84 24.82 
700.0 13.19 90 —179.04 47 7.85 29.91 
800.0 18.54 —2.13 165.58 36 9.00 30.40 
900.0 24.65 —4.88 153.02 34 9.29 27.45 
1000.0 27.86 —7.37 143.66 00 9.25 24.15 
LINEARIZATION RANGE: 100.0 to 200.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S11 S21 Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .077 38.4 8.779 —18.9 —11.284 —17.0 .075 128.5 
120.00 .087 36.8 8.852 —22.7 —11.336 —21.1 .077 120.9 
140.00 .096 36.6 8.890 —26.6 —11.389 —24.8 .080 114.7 
160.00 .100 34.5 8.948 -30.5 —11.544 —28.3 .083 111.4 
180.00 102 31.1 9.019 —34.0 —11.665 —31.7 .084 108.1 
200.00 .100 rt a 9.093 —38.2 —11.779 —35.5 .083 105.6 
220.00 .094 ment 9.153 —42.4 —11.942 —39.2 .083 106.7 
240.00 .083 16.3 9.233 —46.9 —-12.118 —43.3 .081 110.4 
260.00 .066 8.2 9.300 —51.6 —12.318 —47.9 .085 117.0 
280.00 .046 —2.2 9.385 —56.7 —12.449 —52.4 .091 125.9 
300.00 .019 —24.4 9.472 -62.1 —12.751 —56.8 .102 133.6 
400.00 207 152.1 9.566 —94.5 —14.552 -85.2 .282 139.5 
500.00 564 112.2 7.924 —131.1 —18.699 —115.4 548 110.4 
600.00 769 79.1 4.608 —159.0 —24.810 —140.5 .706 79.6 
700.00 .860 56.1 914 -179.1 —29.931 —161.1 774 56.3 
800.00 .904 39.1 —2.128 165.5 —30.400 172.9 197 38.7 
900.00 .924 25.5 —4.839 153.3 —27.485 154.0 .806 25.3 
1000.00 .930 12.4 —7.371 143.6 —24.167 139.2 805 13.2 


SLAW PT A ELS TBO DL EY ETE RE EEE TAM SEES A PREY LOSE LE ENLIST E A RAE A TNE EDI ESE RRL ELLIE. OS ELBE R LOS LN RE NSE NATED LL AT REALL IL IORI EBC EE LIENS ELLEN IES ALE SPREE ELIE E DPS SABLE EBA AS LEG LEN POOLE AN BE ELE VEEP RDS 
Avantek, Inc. -. 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC/PPA 211 Series 
Thin-Film Cascadable Amplifier Module 
10 to 200 MHz 


FEATURES 


e Frequency Range: 10 to 200 MHz 
e Low Noise: 2.0 dB (Typ) 

e Low Current Drain: 30 mA (Typ) 
e Temperature Compensated 

e Surface Mount Option 

e High Dynamic Range 


DESCRIPTION 


The 211 Series is a thin-film bipolar, 
medium-gain, low-noise, RF amplifier suit- 
able for front end design. It utilizes lossless 
feedback circuitry for low power consump- 
tion and high dynamic range. Resistive 
feedback and active bias provide tempera- 


APPLICATIONS aROUND 
© 

® RF Front Ends RFIN RFout 

e IF Medical Systems 2 © 

e Surface Mount Assembly 6) 


UTO—TO-8T, p. 16-48 


ture compensation and increased immu- 
nity to bias voltage variations. The 211 
Series is available in three packages: the 
surface mount PlanarPak PP-38 (.375 in. x 
.375 in.) case, the TO-8 hermetic case and 
the connectorized TC-1 case. 


PPA—PP-38, p. 16-35 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 


Te = —55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
465°C ee 
-55°C—— - —— 
Gain Noise Figure 
co 
mo 
Es ¢ 
e & 
é r 
— 
o 
<= ———————— ee 
0 100 200 300 400 500 ) 100 200 300 
= Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
OC VOUROG oho s6 bese ns dy see hess R99 HOUR ESAS +17 Volts OS 65S eh su dd tae bees 04454 52.0830~N2 Cnetsns 120°C/W 
Continuous RF Input Power ..................... +17 dBm Active Transistor Power Dissipation .............. 250 mW 
Operating Case Temperature .............. —5§5°C to +125°C Junction Temperature Above Case Temperature ....... 30°C 
Storage Temperature ..................05. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 604,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC/PPA 211 Series 
Thin-Film Cascadable Amplifier Module 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
= y 
ig? 
oS = a 
Ses = = 
s= 8 > 2 
so# 
8 
0 100 200 300 400 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
38 60 
36 
& & Es 
© 34h = = = 50 
i ee a a é 
aT | 45 
wlitizvoct f+ i" 
0 100 200 300 0 100 200 300 0 100 200 300 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 agit 8.58 —17.31 —.89 .00 1.25 11.43 
120.0 1411 8.63 —20.98 —.42 52 1.24 11.48 
140.0 1.11 8.65 —24.84 —.14 05 1.24 11.61 
160.0 111 8.68 —28.96 -12 .50 1.24 11.71 
180.0 1.10 8.72 —32.09 87 .50 1.24 11.77 
200.0 1.09 8.75 —36.20 89 58 1.23 11.94 
220.0 1.08 8.81 —40.52 70 .58 1.23 11.99 
240.0 1.07 8.85 —44.62 73 61 1.24 12.21 
260.0 1.08 8.89 —49.23 25 .66 1.25 12.40 
280.0 1.12 8.94 —54.14 —.52 .69 1.26 12.63 
300.0 1.18 8.96 —59.11 -1.35 15 1.30 12.89 
400.0 1.94 8.87 —88.75 89 1.82 14.80 
500.0 4.24 122 —121.94 88 3.25 19.03 
600.0 9.41 4.25 —148.67 .63 5.57 26.37 
700.0 18.23 59 —167.70 45 7.59 35.31 
800.0 28.35 —2.64 178.14 33 8.80 42.12 
900.0 42.46 —5.62 166.62 31 9.68 44.61 
1000.0 54.08 —8.68 157.69 .00 9.86 35.60 
LINEARIZATION RANGE: 100.0 to 200.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .050 76.5 8.598 -17.3 —11.351 —15.1 .106 135.2 
120.00 .053 71.3 8.661 —21.1 —11.420 —18.9 .106 131.4 
140.00 .053 69.4 8.671 —24.9 —11.506 —22.5 .107 128.7 
160.00 .051 68.6 8.720 -28.8 —11.658 —26.1 -107 125.6 
180.00 .047 70.4 8.767 -32.2 —11.753 —29.9 .106 123.2 
200.00 .043 75.3 8.819 -36.3 —11.884 —33.5 104 123.0 
220.00 .036 84.0 8.839 —40.5 —12.030 —37.6 103 124.2 
240.00 .031 106.8 8.882 44.8 —12.203 —41.3 105 127.6 
260.00 .038 138.1 8.922 —49.3 —12.355 —45.6 111 131.6 
280.00 .055 154.5 8.975 —54.1 —12.578 —50.2 119 137.1 
300.00 .083 160.4 9.008 —59.2 —12.859 —54.5 133 141.7 
400.00 324 145.0 8.899 -88.9 —14.795 -80.8 .295 144.8 
500.00 621 112.8 7.324 —121.8 —19.034 —107.2 534 120.3 
600.00 813 81.9 4.218 —148.3 —26.501 —124.8 .700 92.5 
700.00 .900 59.2 .594 —167.3 —35.447 —117.1 75 69.6 
800.00 .942 41.9 —2.592 178.4 —41.899 —101.8 .799 52.6 
900.00 .959 27.8 —5.632 167.1 —44.633 —166.4 812 39.2 
1000.00 .965 14.2 —8.691 158.3 —35.760 149.7 815 28.0 


LR PADS EEE SS LSS SST POL RTL ERT SBE It SL TRE PE TS LEE E LEE OD TUS ATF DOL A EE ETE 8 ILE SIP ERTL DL DELLE TY SEOIEE BIBLES BLS. ILENE STORE TS LETTE RENE 
Avantek, Inc. - 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 221 Series 
QAVANTEK Thin-Film Cascadable Amplifier Module 


10 to 200 MHz 


FEATURES APPLICATIONS - 


Frequency Range: 10 to 200 MHz e High Gain IF Stages 
High Gain: 28.5 dB (Typ) e Front End Amplifier 
Low Noise: 2.0 dB (Typ) 

High Dynamic Range 

Temperature Compensated CASE GROUND 
High Efficiency UTO—TO-8T, p. 16-48 


DESCRIPTION 


The 221 Series is a thin-film high-gain, low- efficiency at low currents. Blocking capaci- 
noise, RF cascode amplifier suitable for a tors couple the RF through the amplifier. 
variety of signal processing applications. The 221 is available in either the TO-8 her- 
Output transformer coupling provides high metic case or connectored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
85°C———— 
i 


Noise Figure 


0 50 100 150 200 250 300 “0 100 150 200 
Frequency, MHz pecs, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
I VOUBOD. <6 60-60 O he Ae Fe bb 8856s O9b4ee Cae es +17 Volts OMe Widnes y 2984 S665 Oh ees ta ees ehes ens 105/105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............. 69/230 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ..... 7/24°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 689,800 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


ESO SEER SE SP OE TE TSE OE EN SE PU EES ONE WOE LE IL SRE RE ONES ALT NA EFS NY SIP SIEL OS LO LS EER DE RA YS ET Oy SEE 8 BR RS et EI 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 221 Series 
Thin-Film Cascadable Amplifier Module 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


5 
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2 
o 
28 
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.19 28.63 155.64 —.46 .00 1.40 33.60 
200.0 1.59 29.04 125.98 —.34 91 1.24 33.65 
300.0 2.56 28.84 89.26 112 125 35.19 
S-PARAMETERS BIAS = 15.00 VOLTS 

CURRENT = 28.60 mA 
FREQ Sa Sa S12 S2 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .090 83.2 28.565 155.6 —33.309 —10.2 173 152.4 
200.00 .226 etsl 28.970 125.6 —33.321 —22.3 111 144.3 
300.00 .450 —24.3 28.762 89.4 —34.917 —40.8 115 -179.8 
400.00 .595 -67.3 26.847 49.6 —37.789 -39.1 .273 163.5 
500.00 .638 —97.9 23.130 19.2 —38.848 -37.3 375 131.7 
600.00 .632 —114.5 18.891 -3.0 —37.272 —39.3 .452 104.1 
700.00 .657 —125.5 14.894 —3.1 —38.161 —41.3 .437 71.0 
800.00 615 —134.3 13.678 -17.8 —36.656 —48.0 399 57.2 
900.00 .576 —141.3 11.210 —31.3 —36.566 —55.8 417 41.4 
1000.00 .560 —146.7 8.679 —42.9 —36.094 —64.1 .415 25.5 
1100.00 .550 —150.9 6.362 —52.6 —35.862 -71.9 .424 10.6 
1200.00 .546 —152.2 4.307 -61.2 —36.379 —81.2 .420 3.1 
1300.00 535 —153.5 2.254 —69.1 —36.077 —89.5 .418 —15.4 
1400.00 .523 —154.2 .082 -78.8 —36.625 —96.0 .415 —28.2 
1500.00 513 —155.2 —1.910 —88.2 —37.139 —100.0 .404 -39.2 
Avantek, Inc. - 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 222 Series 
QAVANTEK Thin-Film Cascadable Amplifier Module 


20 to 200 MHz 


FEATURES APPLICATIONS eer 


e Frequency Range: 20 to 200 MHz e High Gain IF Stages 
e High Gain: 29.5 dB (Typ) 
e Low Noise: 2.9 dB (Typ) 
e High Dynamic Range 
@ 
® 


Temperature Compensated CASE GROUND 


High Efficiency UTO—TO-8T, p. 16-48 
DESCRIPTION 
The 222 Series is a thin-film, high gain, low- Blocking capacitors couple the RF through 
noise, RF cascode amplifier suitable for a the amplifier. The 222 Series is available in 
variety of signal processing applications. either the TO-8 hermetic case or connec- 
Output transformer coupling substrate pro- tored TC-1 package. UTC—TC-1, p. 16-42 


vides high efficiency at low currents. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


: Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


NOTES: 1. Power Out 20 to 100 MHz = +20.0 
2. Power Out 20 to 100 MHz = +19.0 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
485°C — — — — 


-55°C — - — 


Noise Figure 


m 30 

so 

4 

> 

i 

3 

~ 50 100 150 200 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DO VONAGE 6. ccciseeesranceworeendenauneenens ss +17 Volts | eee eee ere Te Tee TCT eee eee ree 87/87°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............ 123/410 mW 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature .... 11/36°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 568,100 Hrs. 
“R” Series Burn-in Temperature................... +115°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: ical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 222 Series 
Thin-Film Cascadable Amplifier Module 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
& 24 
SB £VU yy 
2's ~ 
cx 
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& & F 20 
8 19 
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HP,, dBm 


30 45 / 
50 100 150 200 0 50 100 150 200 250 0 50 100 150 200 250 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.44 29.47 152.06 .00 .00 1.23 —29.47 
200.0 1.03 29.84 116.24 .00 1.07 1.56 —29.84 
300.0 1.80 28.89 74.68 1.09 2.97 —28.89 
S-PARAMETERS BIAS = 15.00 VOLTS 
CURRENT = 47.00 MA 
FREQ Si Sa S12 S2 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .178 160.7 29.553 151.9 —34.660 —21.5 .114 96.6 
200.00 015 3.7 29.832 116.0 —34.933 —41.3 221 22.2 
300.00 .292 -78.7 28.874 74.6 —36.727 -73.4 .494 —87.3 
400.00 493 -109.3 26.267 38.0 —39.855 -97.8 .667 —133.1 
500.00 579 —128.4 22.825 10.2 —45.535 —114.5 722 —167.1 
600.00 612 -139.7 19.592 -—13.4 —§3.626  -122.6 716 163.4 
700.00 .662 —148.2 15.363 —27.5 —54.137 100.0 584 132.7 
800.00 .622 —156.0 14.581 —38.6 —44.844 —1.9 512 122.9 
900.00 595 —159.0 12.450 —58.9 —43 .508 —35.6 .491 96.1 
1000.00 .580 —160.2 9.873 —78.5 —42.982 —51.0 .451 65.2 
1100.00 ore —160.7 7.187 —95.9 —42.690 —81.0 .414 32.6 
1200.00 .568 —159.0 4.041 —110.8 —40.950 —99.6 .408 —1.1 
1300.00 595 —157.6 .257 —123.5 —40.114 -120.8 432 -31.6 
1400.00 .619 —156.7 —4.008 —131.5 —39.620 —138.1 .467 —55.6 
1500.00 .657 —156.2 —8.115 -—127.7 —39.040 —153.8 .509 —76.8 


PERS ASS RE RR Rete ce SER EERRSAE BR ET SE Tes AS EE PAE ET EN ie EY BS BI STE EE EAS FLAP SARIS A ERE EE SR SE “ATURE CEES SN EAS BARE IT RATE RAAB AR AID TREN ED CS END PIETRO A SDs IEE 8 EERE ALAR SS OOS AAD OBR ELA EO PES RDO TATED EAE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 250 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 200 MHz 
FEATURES APPLICATIONS dia 
e Frequency Range: 5 to 200 MHz e High Gain IF/RF Amplification 
e High Gain: 33.0 dB (Typ) e High Efficiency or Battery 
e Low Current Drain: 13 mA (Typ) Powered Systems 
e Temperature Compensated 
e 5-Volt Supply 4 CASE GROUND 
UTO—TO-8U, p. 16-48 
DESCRIPTION 


The 250 Series is a two-stage thin-film amplifier. The 250 Series is available in 
bipolar RF amplifier providing high gain either the TO-8 hermetic case or con- 
and low power consumption. Blocking nectored TC-1 package. 

capacitors couple the RF through the 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted)) 


Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +5 VDC unless otherwise noted) 
KEY: +25°C 
+85°C———— 
a 


Noise Figure 


Noise Figure, dB 
= 


0 50 100 150 200 250 "50 100 150 200 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS eee THERMAL CHARACTERISTICS* 
Sas GONE in een van hed ioe ckewed Oo obwd nd kee tees +12 Volts eee reer ee eee ECP eT Ee eee ee eee ee Te Tee 90/90°C/W 
Continuous RF Input Power ...................5. +13 dBm Active Transistor Power Dissipation .............. 13/18 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ...... 1/2°C 
Storage Temperature ...................4. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 974,800 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


PE RT RS ELS LATS OR TRY INE A ENE VY EIN ERNE EG TO ON SAN LE NI SEE EET EE DEA EEL EEA LITE IIT SS OTE ETE SEL II SAGE ELE IIS AOD ILL IIE IND LDL MENGE | ADOC BOO OGM EAL IEE ELIA LYLE LLL PIII SIA TSMR OES 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
3-24 


UTO/UTC 250 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 


Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
E = & 
: : . 
w n N 
Ai a “ 
10 20 
50 100 125 150 200 50 125 200 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 5.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.13 33.33 —31.08 —.63 .00 1.20 40.25 
120.0 1.13 33.20 -35.74 1,12 .89 1.12 36.00 
140.0 1.16 33.25 —43.90 —.61 .97 1.10 45.26 
160.0 1.18 33.27 —49.65 05 84 1.13 43.12 
180.0 1.26 33.16 —55.97 15 91 1.14 33.54 
200.0 1:25 33.18 —62.70 —.14 .89 1.21 40.96 
220.0 1.21 32.99 68.84 13 .87 1.24 42.47 
240.0 1.23 32.87 —75.25 14 .92 1.31 45.19 
260.0 1.27 32.87 —82.04 —.21 .94 1.38 44.02 
280.0 1.31 32.72 —88.86 .94 1.44 36.08 
300.0 1.30 32.71 —95.62 .99 1,55 42.24 
400.0 152 31.92 —132.74 1.06 2.32 45.41 
500.0 1.81 29.98 —172.16 1.00 3.37 45.20 
600.0 1.93 26.34 155.52 74 3.43 47.63 
700.0 1.88 22.49 134.35 53 2.99 41.25 
800.0 1.82 19.62 117.69 .00 2.60 38.98 
LINEARIZATION RANGE: 100.0 to 200.0 MHz 
S-PARAMETERS BIAS = 5.00 VOLTS 
FREQ Si Sa Si2 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .108 147.9 33.146 —31.0 —46.374 135.9 .039 —142.6 
150.00 .085 126.4 33.095 —46.9 —38.261 48.6 059 —118.1 
200.00 .128 103.8 32.990 —61.9 —37.389 47.9 .097 -—172.4 
250.00 116 70.4 32.736 -78.1 —41.684 23.8 144 170.4 
300.00 .138 45.2 32.584 —95.6 —45.391 —31.3 217 146.8 
400.00 .232 —8.0 31.862 —132.7 —45.308 42.4 396 106.0 
500.00 315 —62.8 29.920 -172.5 —43.993 —37.3 546 64.1 
600.00 337 —105.1 26.304 155.3 —69.103 140.9 pe 28.7 
700.00 316 -132.3 22.407 134.2 —44.944 109.1 501 5.6 
800.00 302 —143.8 19.569 117.6 —38.947 103.9 451 -6.6 
900.00 326 —149.4 17.191 100.2 —37.571 81.9 .438 —10.8 
1000.00 .409 —158.5 14.732 79.3 —36.765 76.6 475 —16.0 
1100.00 .465 -—176.0 11.304 56.6 —41.182 80.0 519 —23.8 
1200.00 510 167.8 7.386 39.5 —44.597 75.6 531 —32.2 
1300.00 519 153.4 2.577 29.7 —41.102 114.3 532 —39.7 
1400.00 516 139.5 —2.830 26.3 —40.331 110.9 532 -—45.6 


1500.00 .500 127.9 —8.145 34.7 —37.673 126.1 536 —50.0 


IS DROS ADEA a TS RUE TINE SEL EE ONG DISS EEF EA ERNE IESE LS SEO PIAS SAN IPL NS CTR RIES AB ELAR LA BE LEL EEDA L EDN EEE DS LEAP ONE EDIE LE SIEBER IOLIIENEA ION LEE NBA EI TEE Ea Sg At REBEL SADIE LESTE DIAM BOI STE PSA 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK UTO/UTC 416 Series 


Thin-Film Cascadable Amplifier 
5 to 400 MHz 


FEATURES APPLICATIONS : oe 
e Frequency Range: 5 to 400 MHz e IF/RF Amplification 
e Medium Gain: 14.5 dB (Typ) 


e Medium Power Output: 
+12.5 dBm (Typ) 


¢ Temperature Compensated a ee 
UTO—TO-8U, p. 16-48 

DESCRIPTION 

The 416 Series is a thin-film, bipolar RF input and output networks provide good 

amplifier that incorporates resistive feed- VSWR under all conditions. The 416 Series 

back and active bias to provide a stable and is available in either the TO-8 hermetic 

reliable gain stage. Inductively-coupled case or connectored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Symbol Characteristic By lpn 
=25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C — — — — 
-55°C —— - — 


Noise Figure 


co 
= 
2 
= 
Lo2] 
cL 
3 
fe] 
— . = 3 
i 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
OS VOUEES oo ou soe dire Gear KGS Oke ee ORR eae REA +17 Volts Oe. 5 ane e CK EW 5 Ee ROARS ORES RAE eee cannes on 85°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 180 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 15°C 
Storage Temperature .................0005 —62°C to +150°C ~ MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,257,000 Hrs. 
“R” Series Burn-In Temperature .................4. +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. +» 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 416 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
1.75 1.75 
o cc 1. ce 1.50 
om a = 
a) > 
g = 1.25 . 1.25 
2 2 
1.00 1.00 
) 100 200 300 400 500 0 100 200 300 400 500 ) 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
|: Se |: eo. ae en. a. a.m 
100.0 1.28 15.18 153.37 ~.99 1.03 1.05 21.18 
150.0 1.35 15.11 140.76 me 69 1.07 21.29 
200.0 1.41 14.87 128.36 ~27 68 1.09 21.44 
250.0 1.46 14.81 116.28 50 67 1.09 21.50 
300.0 1.46 14.74 104.19 1.27 68 1.09 21.62 
350.0 1.43 14.66 91.64 1.58 72 1.10 21.69 
400.0 1.36 14.69 78.41 122 76 1.10 21.81 
450.0 1.23 14.81 64.34 01 82 1.13 21.88 
500.0 1.09 14.97 48.89 ~2.57 92 1.18 21.95 
550.0 1.26 15.07 31.40 1.03 1.27 21.99 
600.0 1.78 14.88 11.85 1.16 1.38 22.10 


LINEARIZATION RANGE: 100.0 to 400.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .098 -—77.5 15.000 152.8 —21.11 —11.5 .024 63.3 
200.00 .155 —110.0 14.726 130.3 —21.41 —24.3 .043 39.2 
300.00 A173 -—130.4 14.653 105.1 —21.51 -—37.0 .048 10.5 
400.00 .140 -152.4 14.656 78.9 —22.05 —49.4 045 —37.6 
500.00 .023 135.4 14.844 50.3 —22.27 —63.5 .068 —105.6 
600.00 27/0 —15.7 14.641 13.3 —22.38 —78.4 .144 —152.8 
700.00 .648 —58.7 12.526 —29.8 —23.35 —97.6 232 166.7 
800.00 837 --92.4 8.018 —62.9 —25.35 —116.4 .284 138.9 
900.00 .906 —114.6 3.329 —84.7 —27.54 —130.8 314 121.7 
1000.00 .919 —127.5 -0.772 —98.1 —29.90 —138.8 338 109.5 


et ET Re TTS LE i RT Po Lat gM RS SEAL eS OE ES OB LR ER NG ARISES EAT A RSS i ELI SET LTTE Sc NS EV DE IT ELI CEB ELI TOL CLV LAE LID I ELI IE EE, TEDL AEA NEEL EL SLE LTE LE LD NILE ILL G LE EBERLE IEEE BED 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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QAVANTEK 


FEATURES 


e Frequency Range: 5 to 400 MHz 
@ High Gain: 29.5 dB (Typ) 
e Temperature Compensated 


DESCRIPTION 

The 421 Series is a two-stage thin-film 
bipolar RF amplifier providing high gain up 
to 400 MHz. Blocking capacitors couple the 


UTO/UTC 421 Series 


Thin-Film Cascadable Amplifier 


5 to 400 MHz 


APPLICATIONS 
e IF/RF Amplification 


GROUND 


CASE GROUND 


UTO—TO-8U, p. 16-48 


RF through the amplifier. The 421 Series is 
available in either the TO-8 hermetic case 
or connectored TC-1 package. 


UTC—TC-1, p. 16-42 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


Guaranteed Specifications 


Te = 0° to 50°C Te = —55° to +85°C 


Typica! 
Te = 25°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 
KEY: +25°C 


+85°C— — — — 
-55°C — - — 


SCHEMATIC 


Noise Figure 


Noise Figure, dB 


0 100 200 300 400 500 600 0 
Frequency, MHz 


100 200 300 400 500 
Frequency, MHz 


MAXIMUM RATINGS 


THERMAL CHARACTERISTICS* 


DG VOUGOS is ic cil veces dewisasinveseaeas sens +17 Volts OG 6 ee ucounceensewus ee uoiea ed heuseeeeseeene 75/105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............ 82/114 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ...... 7/12°C 
Storage Temperature..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 448,000 Hrs. 
“R” Series Burn-In Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 
WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 421 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


od 


Power Output 
@ 1 dB Gain 
oNM 2 DM OO G6 


Compression, dBm 


) 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.18 29.70 —40.33 —1.00 — 1.21 40.97 
150.0 1.19 29.54 —60.48 —.30 1.14 1.20 44.03 
200.0 1.17 29.46 —81.53 —.48 1.15 1.23 40.56 
250.0 1.18 29.51 —102.04 —.14 1.10 1.26 42.06 
300.0 1.17 29.43 —121.05 1.70 1.11 1.29 43.10 
350.0 1.16 29.37 —141.86 1.75 1.17 1.31 45.12 
400.0 1.14 29.31 —163.32 1.14 1.22 1.30 41.91 
450.0 1.13 29.36 174.20 —.47 1.25 1.32 41.00 
500.0 1.14 29.55 151.64. —2.17 Ler 1.40 39.90 
550.0 1.20 29.55 128.62 — 1.37 1.52 38.51 
600.0 1.40 29.46 102.45 — 1.53 1.80 40.82 
650.0 1.85 29.09 73.62 — 1.67 2.29 44.57 
700.0 2.62 28.35 42.43 — 1.68 3.14 40.06 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S12 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .150 154.7 28.590 —42.4 —46.02 3.8 .186 4 
200.00 135 131.6 28.251 —81.3 44.44 6.3 .176 -1.3 
300.00 123 105.4 28.358 -—119.2 —43.10 —15.7 155 —2.0 
400.00 .106 85.5 28.368 —160.4 —43.10 —20.6 118 2.1 
500.00 .106 86.8 29.566 156.1 —41.94 —34.7 .062 40.2 
600.00 .219 91.1 29.812 108.2 —40.92 —§3.4 .164 100.8 
700.00 .506 57.2 27.417 49.0 —40.92 —89.9 .423 84.8 
800.00 date 14.6 18.164 —9.4 —44.44. —131.8 .628 55.0 
900.00 .886 —21.7 9.986 —57.7 —50.46 —157.5 .681 30.6 
1000.00 .910 —47.2 5.417 —93.3 —60.00 161.1 .633 14.5 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are In the back of thie Data Book. 
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UTO/UTC 440 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


10 to 400 MHz 


GROUND 


FEATURES APPLICATIONS 


e Frequency Range: 10 to 400 MHz e IF/RF Amplification 
e Low Current Drain: 15 mA (Typ) e Low Power Systems 
e Medium Gain: 13 dB (Typ) 
® 
@ 


Temperature Compensated 


High Efficiency ee sana 4 — 


DESCRIPTION 

The 440 Series is a medium-gain bipolar couple the RF through the amplifier. The 

RF amplifier built on a thin-film substrate 440 Series is available in either the TO-8 

using output transformer coupling to hermetic case or connectored TC-1 

increase efficiency. Blocking capacitors package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


: Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 
BW 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
1 a Se 
-55°C—— - —— 
Gain Noise Figure 

foe) 

~ 

2 

a 

i 

2 

2 

100 200 300 400 500 “0 100 200 300 400 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC VENOM «dace ner iais ke eed edes ee supa wkees +17 Volts Oe 6 owns starsat n sie he od OSEk beta Deas yee nee 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 114 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 12°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 526,724 Hrs. 
“R” Series Burn-In Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 440 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR 
~_& 
gg¢ 
Oo ¢ 
Ooms 
e238 
on = 
a © 5 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point 


0 100 200 300 400 
Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 Taal 13.14 160.14 -.17 .00 1.49 19.31 
200.0 1.11 13.13 138.96 —.03 58 1.53 19.54 
300.0 1.14 13.08 118.26 59 60 1.59 19.66 
400.0 1.35 13.13 95.98 —.37 62 1.64 19.91 
500.0 1.66 13.12 73.48 66 1.70 20.04 
600.0 2.05 12.60 48.81 73 1.81 20.05 
700.0 2.49 11.68 20.72 76 2.08 20.29 
800.0 2.84 10.36 -6.18 74 2.62 20.56 
900.0 3.02 8.40 —32.43 66 3.35 21.17 
1000.0 3.25 5.91 —53.76 56 4.14 22.03 
1100.0 3.60 3.33 —72.84 49 5.05 22.89 
1200.0 4.05 1.03 —89.06 39 5.51 23.51 
1300.0 4.56 —1.34 —101.23 31 5.78 24.29 
1400.0 4.96 —3.70 —111.45 32 6.114 24.87 
1500.0 5.40 —5.58 —124.08 29 6.58 25.19 
1600.0 5.76 -6.90 —132.54 22 6.69 25.44 
1700.0 6.24 —7.77 —140.12 25 7.47 25.82 
1800.0 6.94 —7.67 -150.63 35 8.70 26.99 
1900.0 7.94 —7.85 —165.11 48 10.13 29.19 
2000.0 9.34 —7.86 175.15 00 11.26 31.06 


LINEARIZATION RANGE: 100.0 to 400.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ a ——— a a. 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .088 175.6 13.153 159.8 —19.308 —11.1 197 177.8 
200.00 .045 —165.0 13.086 138.8 —19.540 -19.2 .208 171.3 
300.00 .064 —86.8 13.112 118.0 —19.665 —29.5 225 159.9 
400.00 151 -79.1 13.139 95.6 —19.913 -39.3 241 141.3 
500.00 .251 -87.5 13.125 tet —20.044 —49.3 255 113.6 
600.00 346 —97.0 12.629 47.7 —20.054 —59.1 .284 75.4 
700.00 421 —108.8 11.693 19.2 —20.286 -69.6 343 30.8 
800.00 472 —117.9 10.339 -8.0 —20.562 —82.3 4445 —9.5 
900.00 499 —124.8 8.307 —34.6 —21.173 —95.0 542 42.3 
1000.00 .528 —129.4 5.772 55.4 —22.033 —105.6 .618 —66.7 
1100.00 .559 —133.0 3.066 74.2 —22.887 —116.2 .666 —85.8 
1200.00 .598 -135.9 794 —90.1 —23.510 —125.6 714 —100.0 
1300.00 .636 —139.2 —1.631 —102.1 —24.290 —135.1 20 —111.5 
1400.00 .663 —142.2 —4.087 —112.0 —24.874 —145.2 732 —122.1 
1500.00 .682 —145.9 —5.941 —123.6 —25.193 —156.4 736 —131.2 
1600.00 .703 —150.0 -7.293 —131.7 —25.436 —167.9 .748 -137.8 
1700.00 725 —153.2 —8.049 —139.5 —25.824 176.9 767 —142.5 
1800.00 soe —155.4 —7.678 —148.5 —26.991 162.1 .803 —147.3 
1900.00 782 —157.6 —7.587 —164.5 —29.190 151.1 848 —153.7 
2000.00 816 —161.3 —7.650 173.9 —31.057 151.5 854 —160.3 


POLL EEL IL LIS HE ELT TE AE PT BONES ET IP ITY EL aa TAG Se PN NY SPIT ORE ELT LE LE AE A Ee ERT SED ELIS FE LPS TET N BEETLE CALE PL TTL Be ETT TT LEY EE ET I TY BEL EO LTE, ODE EI EAE TY ET 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 


FEATURES 


e Frequency Range: 20 to 400 MHz 


e Low Current Drain: 32 mA (Typ) 
e Medium Output Power: 
+16 dBm (Typ) 
e High Dynamic Range, 
85 dB (Typ)' 
e Three Package Options 
e Temperature Compensated 


DESCRIPTION 


The 441 Series RF amplifiers are 
medium gain, bipolar components built 
on a thin-film substrate, using output trans- 
former coupling to increase efficiency. 


UTO/UTC/PPA 441 Series 
Thin-Film Cascadable Amplifier 
20 to 400 MHz 


APPLICATIONS 


e Medium Gain RF/IF 
Signal Processing 
e Surface Mount Assembly 


Series amplifiers are available in three 
packages: the hermetic surface mount 
PP-38 (.375 in. x .375 in.) case weighing 
0.5 grams, the connectorized TC-1 case 


CASE GROUND 


weighing 21.5 grams and the hermetic 
TO-8T case weighing 2.1 grams. 


Internal blocking capacitors couple the RF 


signal through the amplifier. The 441 
PPA—PP-38, p. 16-35 


ELECTRICAL SPECIFICATIONS? (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


— Ch Typical Guaranteed Specifications 
mbol aracteristic 
poate To = 25°C Te = 0° to 50°C To = -55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


NOTES 1: Calculated spurious free dynamic range in 1 MHz bandwidth 
2: A portion of any DC voltage applied to the RF input pin will appear at the RF output pin (i.e., a resistive DC path exists between pins.) There is no 
input or output blocking capacitor 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 

KEY: +25°C 85°C ——— §C(-—-"- 
Noise Figure 


SCHEMATIC 


a: 
0 100 200 300 400 
Frequency, MHz 


Frequency, MHz 


MAXIMUM RATINGS 
EG WONOGG 2s sknéavtesavénevdae© eur weeseuere des +17 Volts 


Continuous RF Input Power ..................04. +13 dBm 
Operating Case Temperature .............. —55°C to +125°C 
Storage Temperature ..................... —62°C to +150°C 
“R” Series Burn-in Temperature................... +125°C 


THERMAL CHARACTERISTICS* 


OS 66 effet eds 6455 OS ROTOR OCLCLDA EKER DORE ORES 105°C/W 


Active Transistor Power Dissipation ............... 275 mW 
Junction Temperature Above Case Temperature ....... 29°C 
MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 523,897 Hrs. 


“For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) PPA— 0.5 grams; UTO—2.1 grams; UTC — 21.5 grams 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 


+ Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 


UTO/UTC/PPA 441 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


= 
~ _@ 
Bao x 20 a 20 
6 § 17 
fej i-T SS] E 
o7 3 > - = 
a © 5 
1 1.0 
0 100 200 300 400 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point 


0 100 200 300 400 
Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ. VSWR GAIN PHASE PHASE GROUP DELAY VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.29 14.47 159.85 —.20 .00 1.58 20.57 
200.0 1.16 14.48 137.59 —.04 61 1.60 20.54 
300.0 1.10 14.47 115.94 Al .63 1.62 20.67 
400.0 1.31 14.55 92.37 —.46 .66 1.61 20.80 
500.0 1.65 14.55 68.22 71 1.58 20.75 
600.0 2.06 14.02 40.97 81 1.62 20.80 
700.0 2.42 12.99 9.62 86 2.05 21.14 
800.0 2.57 11.24 —20.83 81 2.97 21.80 
900.0 2.62 8.62 —48.65 .69 4.23 22.93 
1000.0 2.85 5.58 —70.55 .56 5.82 24.28 
1100.0 3.22 2.48 —88.84 .48 7.37 25.47 
1200.0 3.73 —.38 —105.01 .39 8.14 26.46 
1300.0 4.35 —3.09 —116.83 .30 8.94 27.45 
1400.0 4.91 —5.58 —126.82 31 10.05 28.28 
1500.0 5.33 —7.73 —138.87 .29 11.49 28.62 
1600.0 5.80 —9.13 —147.96 .26 11.93 29.21 
1700.0 6.49 —10.02 —157.56 33 14.13 29.82 
1800.0 7.49 —10.22 —171.66 43 15.96 31.03 
1900.0 8.86 -10.72 171.53 52 17.35 32.54 
2000.0 10.69 -11.10 151.12 .00 19.05 32.88 
LINEARIZATION RANGE: 100.0 to 400.0 MHz 
S-PARAMETERS BIAS = 15 VOLTS 
FREQ Si Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 125 175.3 14.498 159.7 —20.566 -9.0 .226 175.3 
200.00 .067 173.3 14.473 137.4 —20.541 —20.6 231 170.6 
300.00 .044 —98.1 14.512 115.4 —20.672 —29.1 .235 159.9 
400.00 .140 —79.8 14.572 92.0 —20.798 —40.4 .230 141.4 
500.00 251 —90.2 14.575 67.6 —20.749 —§1.7 215 108.7 
600.00 349 —102.5 14.047 40.0 —20.802 -63.7 .233 56.4 
700.00 .408 —116.5 12.979 8.1 —21.145 -77.8 336 —.4 
800.00 .430 —125.3 11.186 —22.4 —21 .804 —93.2 .493 —41.5 
900.00 441 —129.2 8.527 —50.5 —22.933 —107.6 625 —71.5 
1000.00 .476 —130.9 5.423 —71.7 —24.275 —118.8 1% -92.8 
1100.00 22 —133.1 2.179 —89.8 —25.472 —128.5 .765 —108.7 
1200.00 575 —135.9 —.609 —105.1 —26.457 —137.7 .806 —120.2 
1300.00 .624 —139.6 —3.362 —116.9 —27 .448 —147.4 815 —130.0 
1400.00 .660 —143.2 —6.063 —125.9 —28.277 —156.6 .827 —139.1 
1500.00 .683 —147.3 —8.075 —136.5 —28.621 —167.8 841 —146.6 
1600.00 .708 —151.6 —9.429 —144.2 —29.211 —178.9 .858 —152.7 
1700.00 733 —154.9 —9.908 —153.8 —29.815 166.1 874 —157.7 
1800.00 773 —157.2 —9.395 —168.5 —31.033 155.2 898 —162.9 
1900.00 .816 —160.5 —9.778 170.3 —32.541 151.5 911 —168.1 
2000.00 848 —165.4 —10.473 146.1 —32.885 150.5 .907 -172.4 


Rs + ea RA AAT i SS oe AT A NBD AR LS RE 1 A TOES 5 NESS NEL RGEC LOST IEE A OILED EA LO, LOLOL GIP EEE DS ED LIOR LEP OD. ES IEL EOE ERED AE IL ATA 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 442 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


10 to 400 MHz 


FEATURES APPLICATIONS ra 


e Frequency Range: 10 to 400 MHz e IF/RF Amplification 


e High Output Power: 
+21.5 dBm (Typ) 
e High Dynamic Range 


e Temperature Compensated V+" CASE GROUND 
UTO—TO-8T, p. 16-48 


DESCRIPTION 

The 442 Series is a_ high-efficiency, capacitors couple the RF through the 

medium-gain bipolar RF amplifier built on a amplifier. The 442 Series is available in 

thin-film substrate using output transformer either the TO-8 hermetic case or connec- 

coupling to increase efficiency. Blocking tored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS' (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


: Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


NOTE: A portion of any DC voltage applied to the RF input pin will appear at the RF output pin (i.e., a resistive DC path exists between pins). There 
is no input or output blocking capacitor. 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
85°C—— — — 
‘ee 


Noise Figure 


Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
Et NOUAGS 65 ino n chSVSt ere earee nove Kee enna ue +17 Volts Be een/nee and easy Oh eee on eee Roe eee Ree eeN 75°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation ............... 560 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature ....... 42°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 437,500 Hrs. 
“R” Series Burn-in Temperature .................-- +100°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


A TE TERR A OL AEN OL DS EISLER EAE ERA ABE LES NEE EUS EN CE EI BLES BRE IRE TOLL IE IO 2 SEI EO DLE OE PEE LIE DTT VDL ELE LR LOL ELEL AL ALES SEALED OER. LEE EES LEIA DG OE EGE ALE ANS ER EET CEN LE MIDIS ELD ELLE L SS AL IG AE TR RS APES 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 
@ 1 dB Gain 
Compression, dBm 


Power Output 


Frequency, MHz 


VSWR 


Input VSWR 


100 200 300 400 500 


Frequency, MHz 


Third-Order Intercept Point 


28 
0 100 
Frequency, MHz 


200 300 


IP, 9 dBm 


2.5 


2.0 


VSWR 


1.5 


1.0 
0 


UTO/UTC 442 Series 
Thin-Film Cascadable Amplifier 


Output VSWR 


100 200 300 400 500 
Frequency, MHz 


Second-Order Intercept Point 


100 
Frequency, MHz 


200 


300 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.27 14.28 159.58 -.10 .00 1.56 20.19 
200.0 1.16 14.24 135.61 -.18 .65 1.63 20.04 
300.0 1.20 14.21 112.60 .69 .67 V6#1 19.93 
400.0 1.42 14.28 87.62 —.39 71 1.70 19.54 
500.0 1.79 14.16 61.81 75 1.66 18.97 
600.0 2.18 13.35 33.33 81 1.84 18.74 
700.0 2.38 12.00 3.35 79 2.48 19.14 
800.0 2.25 10.16 —23.81 vit 3.47 19.82 
900.0 2.03 7.96 —47.93 61 4.50 20.78 
1000.0 1.92 5.67 -67.95 .53 5.61 21.60 
1100.0 1.91 3.48 -86.21 51 6.50 22.37 
1200.0 2.05 1.57 —104.37 48 6.85 22.92 
1300.0 2.37 —.24 —120.63 44 7.29 23.45 
1400.0 2.83 —1.95 —136.35 48 7.97 23.82 
1500.0 3.37 —3.61 —155.27 .50 9.08 24.33 
1600.0 3.90 —4.97 —172.42 45 9.81 25.05 
1700.0 4.35 6.42 172.50 43 12.30 25.83 
1800.0 4.47 —7.58 156.80 39 14.53 26.73 
1900.0 4.26 —8.68 144.23 .o7 16.73 27.88 
2000.0 3.97 —9.10 129.81 .00 19.75 29.13 
LINEARIZATION RANGE: 100.0 to 400.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S11 Sa S12 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 114 —174.4 14.267 159.5 —20.192 —6.4 mee 174.1 
200.00 078 —161.1 14.200 135.7 —20.036 —15.1 .236 168.9 
300.00 088 —110.1 14.200 112.5 —19.930 —24.0 .259 153.6 
400.00 173 -97.4 14.267 87.7 —19.535 —33.5 .255 122.8 
500.00 278 —107.8 14.108 62.4 —18.969 —45.4 .248 77.1 
600.00 375 —123.5 13.328 34.0 —18.737 -60.1 .301 17.3 
700.00 423 —137.5 12.030 4.4 —19.137 —76.4 424 —30.4 
800.00 399 —148.3 10.245 —22.9 —19.818 —91.6 548 64.2 
900.00 347 —154.1 8.040 —47.3 —20.776 —104.6 .635 -87.7 
4000.00 316 —152.4 5.730 -67.1 —21.600 —115.9 .699 —104.6 
1100.00 320 —145.6 3.545 —85.6 —22.371 —126.0 .734 —116.7 
1200.00 358 —138.1 1.649 —104.1 —22.915 —137.3 .746 —127.0 
1300.00 410 —134.2 —.234 —119.9 —23.449 —149.5 .759 —135.9 
1400.00 480 —135.5 —1.931 —135.2 —23.823 —162.5 .780 —143.1 
1500.00 547 —140.3 —3.591 —154.4 —24.334 —177.1 .799 —148.7 
1600.00 601 —146.6 —4.917 —171.5 —25.052 168.4 .819 —154.1 
1700.00 631 —154.6 —6.355 173.5 —25.826 153.1 .852 —158.7 
1800.00 640 —161.5 —7.511 157.7 —26.731 140.7 .869 —163.1 
1900.00 631 —166.7 —8.626 144.9 —27 .885 128.4 .887 —168.0 
2000.00 604 —171.7 —9.017 130.7 —29.130 117.6 .905 -—172.5 
Avantek, Inc. +» 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC 443 Series 


Thin-Film Cascadable Amplifier 


10 to 400 MHz 


FEATURES 


Frequency Range: 10 to 400 MHz 
Low Current Drain: 10 mA (Typ) 
Output Power: +5.5 dBm (Typ) 

5 Volt Supply 

Temperature Compensated 


DESCRIPTION 


The 443 Series is a 5-volt bias medium- 
gain bipolar RF amplifier built on a thin-film 
substrate using output transformer cou- 
pling to increase efficiency. Blocking 


APPLICATIONS 


e IF/RF Amplification 
e Low Power Systems 


QROUND 


CASE GROUND 


UTO—TO-8T, p. 16-48 


capacitors couple the RF through the 
amplifier. The 443 Series is available in 
either the TO-8 hermetic case or connec- 
tored TC-1 package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS' (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


Typical Guaranteed gael 


Te = 25°C Te = 0° to 50°C = —55° to +85°C 


NOTE: A portion of any DC voltage applied to the RF input pin will appear at the RF output pin (i.e., a resistive DC path exists between pins). There 
is no input or output blocking capacitor. 

TYPICAL PERFORMANCE OVER TEMPERATURE 

(@ +5 VDC unless otherwise noted) 

KEY: +25°C 


+85°C— ——— 
-55°C — - — 


SCHEMATIC 


Noise Figure 


100 200 300 400 500 “0 100 200 300 400 
Frequency, MHz Frequency, MHz 


= 0 


MAXIMUM RATINGS THERMAL CHARACTERISTICS* 


DO VONAGG Gi pei ke cic ae ice ede ein K dae ERT e es +10 Volts OS. 34.202 Shade OEM ERE EREWT ETRE AOR RRS REA OA 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ................ 28 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 3°C 
Storage Temperature .................605. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 629,500 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 
WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 443 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
= 2.00 
on . & 
Bg: 
oc 1.75 
+3 ; 
i 2 “a 1.50 
& ee 
& ; 1.25 
o 10 + 20 +$300 400 0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point aoe. 
22 
E 20 
* 
a’ 18 
16 
0 100 200 300 400 0 100 200 300 400 


Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 5.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.26 13.33 159.56 —.23 00 1.50 19.51 
200.0 1.18 13.30 138.13 03 59 1.52 19.55 
300.0 1.20 13.27 117.02 63 61 1.58 19.66 
400.0 1.38 13.28 94.25 —.43 64 1.62 19.76 
500.0 1.68 13.20 71.24 67 1.67 19.78 
600.0 2.03 12.61 46.30 73 1.79 19.67 
700.0 2.41 11.61 18.33 76 2.09 19.87 
800.0 2.64 10.23 8.25 72 2.65 20.21 
900.0 2.71 8.25 —33.73 64 3.38 20.87 
1000.0 2.86 5.86 —54.40 55 4.12 21.76 
1100.0 3.11 3.43 —73.22 49 4.97 22.62 
1200.0 3.45 1.26 —-89.61 41 5.37 23.24 
1300.0 3.87 —.94 —102.39 34 5.60 23.90 
1400.0 4.28 —3.11 —113.78 36 5.87 24.48 
1500.0 4.75 —4.86 —128.37 36 6.33 24.82 
1600.0 5.28 6.14 —140.03 32 6.46 25.45 
1700.0 6.04 —7.32 —151.61 35 7.06 25.87 
1800.0 6.96 8.15 —164.99 38 7.66 26.80 
1900.0 7.78 -9.43 —178.69 40 8.34 27.79 
2000.0 8.75 —10.45 166.01 00 9.61 28.49 


LINEARIZATION RANGE: 100.0 to 400.0 MHz 
S-PARAMETERS BIAS = 5.00 VOLTS 


FREQ S11 S21 Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 113 —178.4 13.376 159.1 —19.514 —9.0 .202 176.7 
200.00 .074 —159.9 13.283 137.8 —19.547 —18.0 .208 168.9 
300.00 .083 —113.2 13.294 116.6 —19.662 —27.0 .220 155.8 
400.00 .156 —98.1 13.298 93.7 —19.761 —37.3 .233 134.1 
500.00 .251 —102.4 13.217 70.5 —19.781 46.8 .244 104.2 
600.00 .340 —110.3 12.641 45.2 —19.667 —57.6 .279 63.8 
700.00 .407 —120.9 11.615 16.7 —19.873 —68.6 .347 19.7 
800.00 441 —129.0 10.216 —10.0 —20.212 -82.3 .450 —17.6 
900.00 .457 —134.9 8.200 -35.9 —20.867 —95.3 543 —47.8 
1000.00 .478 —137.8 5.766 —56.3 —21.759 —106.3 .615 -69.9 
1100.00 .506 —139.2 3.166 -74.8 —22.616 —115.8 .662 —87.6 
1200.00 542 —140.7 1.043 —90.7 —23.245 —125.9 705 —100.6 
1300.00 584 —142.7 —1.207 —103.4 —23.899 —134.8 716 —111.3 
1400.00 .618 —145.5 —3.466 —114.4 —24.481 —145.7 723 —121.3 
1500.00 .646 —148.6 —5.154 —127.9 —24.823 —157.5 729 —129.7 
1600.00 .681 —152.1 —6.435 —138.9 —25.447 —168.5 744 136.3 
1700.00 air —155.9 —7.396 —151.3 —25.868 178.7 .762 —141.0 
1800.00 .756 —159.2 —7.860 —164.6 —26.804 168.6 .786 —146.0 
1900.00 785 —162.9 —9.016 179.1 —27.794 160.5 812 —150.9 
2000.00 .806 —167.3 —10.304 161.3 —28.487 153.3 824 —155.0 


OLR oa AT ASL GSS AOE LEE EP EET SSUES FICS RITE Ba OEY ES EE I. EE EE ESAT I aD AE i BE EB LOT SE DE SETTLES BEALE SOAS EEE AEE PEED 4 DE IB IODA ac TB A BENE IE AEE ITO EEL EE I ELIE 0S A RELIES ARE IRE a en 
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UTO/UTC 444 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


10 to 400 MHz 


FEATURES APPLICATIONS oe 

e Frequency Range: 10 to 400 MHz e IF/RF Amplification 

e Low Current Drain: 15 mA (Typ) e Low Power Systems 

e Output Power: +8.7 dBm (Typ) 

e Temperature Compensated 

e 5-Volt Supply CASE GROUND 
e High Efficiency UTO—TO-ST, p. 16-48 


DESCRIPTION 

The 444 Series is a 5-volt, medium-gain capacitors couple the RF through the 

bipolar RF amplifier built on a thin-film amplifier. The 444 Series is available in 

substrate using output transformer either the TO-8 hermetic case or connec- 

coupling to increase efficiency. Blocking tored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


oe Gh Typleat Guaranteed Specifications 

mbo aracteristic 

y Te = 25°C Te = 0° to 50°C To = -55° to +85°C 
BW 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


NOTE: Aportion of any DC voltage applied to the RF input pin will appear at the RF output pin (i.e., a resistive DC path exists between pins). There is no input or 
output blocking capacitor. 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +5 VDC unless otherwise noted) 
KEY: +25°C 
BSC <— 


-55°C— -—— 


Noise Figure 


0 100 200 300 400 500 0 100 200 300 400 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
OS MOURNS: 6 ik in.00 0444 504 Hake e needs ay eden +10 Volts Mie obi taunt ewetee sted hous dae ceun es elanntennen 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ................ 45 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 5°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 627,400 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
SM SEL SD RI FD EL ERD EE TSS PE PSN ESE OS PS TO ETL SE RLS OE BE EIT AD SE TES PET PN POE EEL ERA LYE AE TRI ELE Ce SIE ED DELLE AEE LEBE LD A. ERO LER SAID CE NEE LOBE LPL LEEDS PEGI E ARETE 8 RTD tb IEE EYEE RI) EE 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 444 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
~_6 
EG: : = 
Sa B a 
eae ' . 
&® H 
0 100 = =6200 300 400 “0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point 


IP3, dBm 


Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 5.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.23 13.21 158.56 -.13 .00 1.52 19.61 
200.0 1.12 13.15 136.10 -.06 62 1.58 19.68 
300.0 1.18 13.07 114.15 54 .63 1.63 19.70 
400.0 1.43 13.11 90.72 -.33 66 1.62 19.74 
500.0 1.82 13.08 66.71 .70 1.55 19.64 
600.0 2.24 12.53 40.08 79 1.52 19.57 
700.0 2.62 11.55 9.86 83 1.87 19.82 
800.0 2.69 9.97 —19.52 79 2.70 20.55 
900.0 2.62 7.63 —46.67 68 3.86 21.68 
1000.0 2.72 4.89 68.33 56 5.30 23.00 
1100.0 2.98 2.12 —86.69 49 6.78 24.16 
1200.0 3.37 -.42 -103.32 A 7.60 25.07 
1300.0 3.84 -2.78 -115.92 .33 8.44 25.95 
1400.0 4.31 —4.90 —127.01 34 9.73 26.75 
1500.0 4.75 6.75 —140.57 35 11.01 27.17 
1600.0 5.27 —8.04 -152.20 33 11.64 27.88 
1700.0 5.98 -9.04 —164.18 37 13.42 28.60 
1800.0 6.92 -9.76 —178.99 .40 14.82 29.79 
1900.0 7.88 -10.70 166.69 43 16.32 30.17 
2000.0 8.68 -11.39 150.37 .00 18.63 30.27 

LINEARIZATION RANGE: 100.0 to 400.0 MHz 
S-PARAMETERS BIAS = 5.00 VOLTS 
FREQ Si Sa Si2 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .097 176.5 13.245 158.2 -19,608 -10.6 .210 -178.7 
200.00 .051 -160.6 13.121 135.8 —19.683 -20.6 .226 177.2 
300.00 .083 -92.2 13.093 113.7 -19.702 -30.0 .237 166.1 
400.00 .183 88.6 13.094 90.1 -19.735 41.7 .232 146.1 
500.00 .293 -98.5 13,050 65.9 ~19.637 52.8 .206 112.5 
600.00 .383 -110.7 12.514 39.0 —19.570 65.4 .202 55.7 
700.00 439 -124.2 11.506 8.3 —19.819 -80.1 .299 7.1 
800.00 446 -133.3 9.892 -21.1 ~20.547 -96.4 .459 48.5 
900.00 437 -137.2 7.498 48.5 -21.677 -111.4 591 -77.9 
1000.00 452 -137.4 4.719 69.1 —23.003 -123.1 .685 -98.7 
1100.00 .486 -137.3 1.823 ~87.6 -24.159 -132.2 .748 -114.4 
1200.00 533 -138.4 —.632 -103,5 —25.070 -142.2 .789 —126.1 
1300.00 581 -140.2 3.045 115.8 -25.951 -151.8 .803 —135.9 
1400.00 .619 -143.4 5.335 -125.9 -26.754 -161.1 818 —145.2 
1500.00 1645 -146.9 -7.067 -138.2 -27.170 -173.3 .837 -152.7 
1600.00 .674 -150.7 -8.197 —148.6 -27.877 176.4 1855 -158.6 
1700.00 .708 -153.9 -8.787 —160.8 -28.595 163.8 871 -163.9 
1800.00 751 -156.9 8.753 -176.8 -29.788 157.4 .894 -169.3 
1900.00 .786 -160.7 —9.644 164.0 —30.169 152.5 .898 -174,3 
2000.00 .806 -165.7 -10.704 143.5 -30.272 144.5 .899 -178.2 
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Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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UTO/UTC 501 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 500 MHz 
FEATURES APPLICATIONS ae 
® Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e Medium Gain: 15.5 dB (Typ) e Low Power Systems 
e Low Current Drain: 10 mA (Typ) 
e Temperature Compensated 
il CASE GROUND 

UTO—TO-8U, p. 16-48 
DESCRIPTION 
The 501 Series is a thin-film bipolar RF inductive tuning provides low VSWR. The RF IN 
amplifier that uses resistive feedback and 501 Series is available in either the TO-8 
active bias. Input/output blocking capaci- hermetic case or connectored TC-1 
tors couple the RF through the circuit and package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
Vad KEY: +25°C 
85°C ———— 
= 7 -55°C — - — 


Noise Figure 


> 


” 
| 
| 
| 
| 
| 
| 


ise) 
mo 
g 3. 
& 
| c 
RFww ——| RFour 2 25 
| = 1 
in cil mm aes aa in ec a 100 200 300 400 500 
ok Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG VONGGG cavikewe ay ioe se geningesodesccder cer +17 Volts OS ic gcse csede shad arnt dtaed ord aee detavseneewars 90°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ................ 67 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 6°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,170,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p.17-2 . 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
SS DE ET SS TST RL et Se et te ERY SNES STE a SIE Sb SR EG ER OS SSS WE TEE TE eS EL Se EE SEES A TIE Ce LY 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 501 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
£ 
ig? 
i 
sas 
o° 9 
= rT fe 
&® H 
0 100 200 300 400 500 ‘100 200-300 400 500 ‘100 =. 200s 300-400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point a 
£ 
Fa = 
i a 
os a 
1 19 
o 100 =$.200 $300 400 £500 0 100 200 #300 #4400 # 500 o 100 200 #300 400 £500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 

100.0 1.07 15.06 158.71 -.69 7 1.06 19.84 
150.0 1.14 14.96 149.37 22 53 1.10 20.16 
200.0 1.17 14.89 139.51 62 58 1.10 19.98 
250.0 1.19 14.90 128.38 —.24 58 q12 20.16 
300.0 122 14.92 118.62 25 55 1.14 20.03 
350.0 1.24 14.83 108.62 51 59 147 19.93 
400.0 1.25 14.84 97.36 —.47 59 1.20 20.14 
450.0 1.24 14.97 87.46 —.10 56 1.22 19.87 
500.0 1.22 14.94 77.21 —.09 57 1.26 19.80 
550.0 1.19 14.99 66.82 _ 60 1.31 19.92 
600.0 1.12 15.05 55.74 _ 61 1.34 19.54 
650.0 1.08 15.00 44.96 _ 64 1.36 19.81 
700.0 1.07 15.15 32.62 _ 63 1.35 19.92 
750.0 1.15 15.20 22.29 _— 62 1.42 19.61 
800.0 1.28 15.13 10.21 — 70 1.43 19.65 
850.0 1.45 15.07 —3.08 _ 72 1.41 19.68 
900.0 1.70 14.99 —15.78 —_ 73 1.42 20.09 
950.0 2.02 14.68 —29.33 — 76 1.44 19.92 
1000.0 2.41 14.49 43.11 -— 75 1.43 20.42 
1050.0 2.91 14.03 56.17 —_ 69 1.46 20.99 
1100.0 3.61 13.42 -68.11 70 1.53 21.38 
1150.0 4.65 12.97 —81.29 — 73 1.59 22.47 
1200.0 5.63 12.04 —94.41 —_ 72 1.66 23.61 
LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Sa So Si2 S2 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .031 74.2 15.06 156.9 —19.83 —5.0 .027 178.7 
200.00 .059 67.8 14.94 138.7 —19.83 —11.9 .038 169.8 
300.00 .078 58.2 14.96 118.0 —19.74 —19.3 .060 154.9 
400.00 .083 49.8 14.89 96.9 -19.91 —26.2 .083 139.9 
500.00 .070 45.5 14.96 77.1 —19.66 —35.0 113 123.4 
600.00 .042 60.7 15.05 55.8 —19.66 —43.4 137 105.8 
700.00 .055 132.8 15.19 33.3 -19.49 52.3 163 85.0 
800.00 144 142.6 15.02 11.0 —-19.58 63.4 176 61.7 
900.00 271 132.2 14.95 —15.2 —19.83 —76.8 .178 31.2 
1000.00 419 117.4 14.49 —40.5 —20.18 —90.4 .164 —8.6 
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Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 502 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 500 MHz 

FEATURES APPLICATIONS 5 ina 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e Medium Gain Stage: 

14.5 dB (Typ) 
e Medium Output Power: 

+8.0 dBm (Typ) = CASE GROUND 
e Temperature Compensated UTO—TO-8U, p. 16-48 
DESCRIPTION 
The 502 Series is a thin-film bipolar RF inductive tuning provides low VSWR. The 
amplifier that uses resistive feedback and 502 Series is available in either the TO-8 
active bias. Input/output blocking capaci- hermetic case or connectored TC-1 
tors couple the RF through the circuit and package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Symbol Characteristic Typical c 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 
BW 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C— — —— 


Noise Figure 


mo *° 
a =] 
o 3.5 
5 
i 20 
B25 
2 
13.0 2.0 
100 200 300 400 500 ny) 100 200 300 400 500 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
OG VONMGS cos dain ndseehinkeneehnve eed dak eeues +17 Volts We 2eedak hides FED eee eone a hews Ree ee ee eke 90°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 120 mW 
Operating Case Temperature .............. —56°C to +125°C Junction Temperature Above Case Temperature ....... 11°C 
Storage Temperature ....................4. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,165,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
Avantek, inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field eales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 502 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 


Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point oa 


0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.06 14.88 159.07 —/2 _ 1.06 20.91 
150.0 1.11 14.78 149.98 35 53 1.10 20.51 
200.0 1.13 14.74 140.11 .65 59 wie 21.06 
250.0 1.14 14.74 128.87 —.40 58 1.15 20.82 
300.0 Vit 14.81 119.31 21 54 1.16 20.69 
350.0 1.18 14.67 109.49 55 59 1.21 21.10 
400.0 1.19 14.68 98.24 —.51 58 1.25 20.98 
450.0 1.19 14.79 88.51 —.07 55 1.25 20.81 
500.0 1.19 14.76 78.37 —.04 57 1.29 20.89 
550.0 1.19 14.81 68.04 —_ 59 1.35 20.52 
600.0 1.18 14.83 57.17 — .60 1.38 20.58 
650.0 1.23 14.74 46.35 —_ .63 1.41 20.01 
700.0 1.29 14.85 34.54 —_ 61 1.45 20.86 
750.0 1.41 14.89 24.51 _ .60 1.45 21.78 
800.0 1.56 14.77 12.88 _ .67 1.45 21.09 
850.0 Lat 14.71 .23 — .68 1.43 21.20 
900.0 2.02 14.62 —11.75 — .69 1.39 21.26 
950.0 2.41 14.32 —24.58 — Ry g 1.38 22.47 
1000.0 2.81 14.15 —37.67 — 70 1.33 22.11 
1050.0 3.34 13.77 —49.83 _ .64 1.29 21.94 
1100.0 4.20 13.26 —60.89 —_ .66 1.27 22.13 
1150.0 5.33 12.88 —73.51 — 70 1.27 23.24 
1200.0 6.49 12.10 —86.00 — .68 1.29 23.94 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S14 Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .030 73.6 14.66 157.7 —20.54 —5.4 .025 —153.0 
200.00 .056 69.3 14.55 139.9 —20.63 -12.2 .040 —164.0 
300.00 .073 63.1 14.59 119.8 —20.54 —19.8 .062 178.5 
400.00 .079 59.3 14.50 99.4 -—20.72 —27.0 .086 161.3 
500.00 .074 62.4 14.59 80.1 —20.54 —35.8 116 143.5 
600.00 .066 84.8 14.68 59.7 —20.72 —43.4 139 126.3 
700.00 .093 115.5 14.83 38.1 —20.94 —51.7 164 106.3 
800.00 173 125.4 14.73 16.9 —20.82 61.9 By oo 4 86.0 
900.00 .293 120.1 14.76 8.3 —21.11 —74.6 179 60.4 
1000.00 438 108.3 14.47 -32.7 —21.51 —86.9 154 31.5 
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Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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UTO/UTC 503 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 500 MHz 

FEATURES APPLICATIONS oe 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e Medium Output Power: 

+15.0 dBm (Typ) 
e 24-Volt Supply 
e Temperature Compensated a oe 
DESCRIPTION 
The 503 Series is a thin-film bipolar RF inductive tuning provides low VSWR. The 
amplifier that uses resistive feedback and 503 Series is available in either the TO-8 
active bias. Input/output blocking capaci- hermetic case or connectored TC-1 
tors couple the RF through the circuit and package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +24 VDC nominal unless otherwise noted) 


syinbal Characteristic Typical Guaranteed Specifications 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 
BW 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +24 VDC unless otherwise noted) 
KEY: +25°C 
+85°C———— 


55°C — - — 


Noise Figure 


400 200 300 400 500 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

OG VONAGE iseeesk ce eseweetsbtauuraeehaveneses +26 Volts OWS: 6 brews ors ov beer ria peareetiwedeseereticeneer 85°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 360 mW 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature ....... 31°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,178,000 Hrs. 
“R” Series Burn-In Temperature ................... +115°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 503 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Bx Input VSWR Output VSWR 
Se a a 
83 : : 1.75 _¥ 
1.5 = 
s 23 . % 15 
2 Se = 1.25 1.25 
8 Py Daan ; i. 
0 100 200 300 400 500 100 200: 300 400 500 "100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point Second-Harmonic Intercept Point 


70 
65 


60 


IP,, dBm 
HP, , dBm 


0 100 200 300 400 500 o 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 24.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.16 10.90 163.43 .08 _ 1.09 16.96 
150.0 1.18 10.79 155.51 .26 45 1.10 16.96 
200.0 1.23 10.82 147.23 .09 .47 1.11 16.94 
250.0 1.28 10.85 138.76 —.28 46 1.12 16.96 
300.0 1.33 10.98 130.74 -.19 45 1.14 16.98 
350.0 1.39 11.11 122.54 —.30 45 1,15 17.01 
400.0 1.48 11.24 114.64 -.10 .44 1.16 17.02 
450.0 1.57 11.39 106.81 16 44 117 17.06 
500.0 1.68 11.60 98.81 .27 45 1.18 17.10 
550.0 1.83 11.82 90.45 — 46 1.19 17.19 
600.0 1.98 12.06 82.09 _ .49 1.20 17.32 
650.0 2.18 12.36 72.90 _ 53 1.19 17.47 
700.0 2.39 12.72 63.04 _— Of 1.19 17.67 
750.0 2.66 13.13 52.30 —_ .64 1.19 17.92 
800.0 3.07 13.57 40.09 _ 73 1.18 18.25 
LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS BIAS = 24.00 VOLTS 
FREQ S41 Sa Si2 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .061 174.0 9.07 162.5 —16.13 —7.6 .149 162.1 
200.00 .046 170.6 9.62 148.9 —16.25 —15.7 .153 144.9 
300.00 .027 176.0 9.72 133.2 —16.25 —24.6 .164 128.4 
400.00 .018 —116.4 9.70 117.0 —16.54 —33.3 170 114.3 
500.00 .045 —-87.7 9.97 101.6 —16.48 —44.1 177 103.3 
600.00 .079 -97.1 10.20 85.6 —16.77 —53.6 .176 94.2 
700.00 105 —113.5 10.59 67.7 —17.14 62.5 72 85.7 
800.00 113 —143.2 11.04 49.5 —17.85 —72.0 .160 81.4 
900.00 .098 154.3 11.65 26.2 —18.56 —80.7 .139 80.3 
1000.00 .189 63.2 11.88 -1.3 —19.02 —85.5 118 95.8 
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D AVANTEK UTO/UTC 504 Series 
Thin-Film Cascadable Amplifier 
5 to 500 MHz 
FEATURES APPLICATIONS @ROUND 


e Frequency Range: 5 to 500 MHz 
e High Output Power: 
+21.0 dBm (Typ) 
e Temperature Compensated 
e@ 24-Volt Supply 


DESCRIPTION 


The 504 Series is a thin-film bipolar RF 
amplifier that uses resistive feedback and 
active bias. Input/output blocking capaci- 
tors couple the RF through the circuit and 


e IF/RF Amplification 
e Output Stage 


CASE GROUND 


UTO—TO-8U, p. 16-48 


inductive tuning provides for low VSWR. 
The 504 Series is available in either the 
TO-8 hermetic case or connectored TC-1 
package. 


UTC—TC-1, p. 16-42 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +24 VDC nominal unless otherwise noted) 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


Guaranteed Specifications 


0° to 50°C Te = —55° to +85°C 


Typical 
Te = 25°C Te= 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +24 VDC unless otherwise noted) 
KEY: +25°C 


+85°C — — — — 
a 


SCHEMATIC 


Noise Figure 


-_ 
J 


+15 VDC 


Noise Figure, dB 


Ee 


0 100 200 300 400 500 600 
Frequency, MHz 


Frequency, MHz 


MAXIMUM RATINGS THERMAL CHARACTERISTICS* 


7G VONAGE nance enn cbied eer e shee etss bese sais +26 Volts DiS 2 xae oon RKO MERE AER ee ee Re hae 85°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation .............. 380 mW 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature ....... 32°C 
Storage Temperature..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 624,100 Hrs. 
“R” Series Burn-In Temperature ................... +115°C “For further information, see High Reliability section, p. 17-2. 
WEIGHT: (typical) —2.1 grams; UTC—21.5 grams 


Avantek, Inc. » 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 504 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
g 2.0 2.0 
Sec =| 1.75 
£3 ¢ <- - 1.75 
om % Hm 15 = 15 
s oO 2 > 2 
e&eF 1.25 
8 1.0 1.0 
0 100 200 300 400 500 0 100 200 300 400 500 600 0 100 200 300 400 500 600 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point soocond-Harmonic Intercept Point 
37 9 
E 36 & 
co 
TO 35 i 
e., oo 
33 41 
0 100 200 300 400 500 o 100 =—200 300 400 500 0 100 200 300 400 500 


Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 24.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.25 7.06 162.04 —.93 —_ 1.35 16.35 
150.0 1.30 7.26 151.15 —1.39 55 1.34 16.54 
200.0 1.35 7.38 142.12 .00 51 1.31 16.70 
250.0 1.40 7.45 132.92 1.21 53 1.28 16.87 
300.0 1.46 7.52 122.88 1.59 57 1.24 16.95 
350.0 1.52 7.62 112.34 1.47 61 1.19 17.00 
400.0 1.58 7.70 100.98 52 64 1.15 16.92 
450.0 1.64 7.79 89.32 —71 64 1.11 16.59 
500.0 1.72 7.83 77.84 —1.77 65 1011 16.16 
550.0 1.81 t.%2 65.76 _ 67 1.16 15.71 
600.0 1.92 7.64 53.70 _ 67 1.25 15.31 
650.0 2.06 7.39 41.72 —_ 68 1.36 14.95 
700.0 2.29 6.99 29.32 —_ 71 1.49 14.65 
750.0 2.54 6.54 16.27 — v2 1.64 14.38 
800.0 2.90 5.97 3.42 _ 70 1.81 14.22 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS BIAS = 24.00 VOLTS 
FREQ eslacicaes tee a ae a a 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .105 -16.9 7.113 165.0 —16.290 -6.8 .130 163.9 
150.00 .094 -27.5 7.171 157.3 -16.493 -9.3 .129 157.7 
200.00 .080 43.1 7.260 148.8 -16.519 -12.4 123 148.9 
250.00 .065 69.3 7.407 140.0 —16.644 -14.1 .116 143.0 
300.00 .062 112.5 7.574 130.7 -16.742 -16.1 .110 139.4 
350.00 .087 ~151.9 7.753 120.8 -16.752 ~17.7 .106 139.2 
400.00 134 -176.8 7.923 110.8 ~16.735 ~19.4 102 142.3 
450.00 .197 165.0 7.991 100.6 -16.638 ~20.5 .106 148.3 
500.00 .268 150.3 7.959 89.8 —16.430 -22.6 121 153.5 
550.00 .347 137.5 7.800 78.9 -16.226 -25.3 144 155.9 
600.00 427 125.8 7.475 67.9 -15,978 -28.7 173 155.1 
650.00 .499 115.4 7.041 57.1 ~15.792 -32.8 .207 151.3 
700.00 563 105.8 6.506 47.0 -15,722 -37.1 1242 146.3 
750.00 .616 96.6 5.850 37.2 -15.666 41.2 .273 141.1 
800.00 .659 88.2 5.143 28.1 —15,682 —45.7 .300 135.9 
850.00 .697 80.6 4.406 19.8 -15.775 49.8 324 130.3 
900.00 .729 73.7 3.672 11.9 —15,887 53.9 .346 125.2 
950.00 .754 67.5 2.933 4.7 -16,033 -57.9 .386 120.5 
1000.00 777 61.9 2.230 -2.0 —16,152 61.6 .381 116.0 
1050.00 .795 56.6 1.538 8.3 -16.344 64.9 .395 111.8 
1100.00 .809 51.7 .871 14.3 —16.529 68.1 410 107.9 
1150.00 821 47.0 1275 -20.4 -16.750 -71.4 422 104.2 


RTM AS CLES a EE tl 0 RE RT DET IEE TORS Ge TSS Re AW RE RR SREY OR Be DRI EE OD RIB ELE TAD TRAST I DIPOLE LATTE SS TA DER LET AN OS TA EE REE AIRE 1 LEE TER ASE LLDPE DED EEL ALINE ENS IATA AL: 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 


UTO/UTC 505 Series 


Thin-Film Cascadable Amplifier 


10 to 500 MHz 


FEATURES 


e Frequency Range: 10 to 500 MHz 
e High Output Power: 

+20.0 dBm (Typ) 
e Temperature Compensated 


DESCRIPTION 


The 505 Series is a thin-film bipolar RF 
amplifier that uses resistive feedback and 
active bias. Input/output blocking capaci- 
tors couple the RF through the circuit and 


APPLICATIONS 


e IF/RF Amplification 
e Output Stage 


GROUND 


vt 


CASE GROUND 


UTO—TO-8T, p. 16-48 


inductive tuning provides for low VSWR. 
The 505 Series is available in either the 
TO-8 hermetic case or connectored TC-1 
package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Te = 0° to 50°C Te = —55° 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C— — — — 
-55°C — - — 


Noise Figure 


co 

co 

¢ 

ea 

RFourt i 

8 

2 
100 200 300 400 500 0 100 200 300 400 500 

Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

Diy VOUGKE: wSietren acre an avech. ont kvead beee ska +17 Volts Pit viewed tnnhenn adhe kn Ode na kee ne Oke Ue ow 55°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 510 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 28°C 
Storage Temperature .................005. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 991,900 Hrs. 


“R” Series Burn-In Temperature............. 


(typical) UTO —2.1 grams; UTC— 21.5 grams 


WEIGHT: 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 95035 


+125°C 


3-48 


“For further information, see High Reliability section, p. 17-2. 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 


UTO/UTC 505 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
» 2.0 2.0 
24 3 1.75 +76 
3 & § a oc 
5g = 15 = 145 
s- 8 ~ - 
SeF 1.28 1.25 
38 1.0 1.0 
0 100 200 300 400 500 100 200s: 9900 400 500 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point - Second-Order Intercept Point Second-Harmonic Intercept Point 
5 Fs 
“x = 
os as 
= = 
25 
0 100 200 300 400 500 0 100 200300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.33 11.14 160.33 57 .00 17.56 1.24 
150.0 1.32 11.07 150.09 18 57 17.54 1.25 
200.0 1.33 11.00 139.79 —.24 56 17.48 1.27 
250.0 1.32 10.96 129.83 —.35 55 17.43 1.28 
300.0 1.32 10.95 119.84 —.46 55 17.40 1.31 
350.0 1.30 10.89 110.06 —.39 53 17.35 1.35 
400.0 1.28 10.86 100.67 .07 53 17.23 1.39 
450.0 1.24 10.81 91.06 33 54 17.17 1.45 
500.0 1.20 10.76 81.16 30 55 17.13 1.52 
550.0 1.15 10.72 71.31 — 56 17.07 1.62 
600.0 1.11 10.67 61.13 _ .58 17.03 1.75 
650.0 1.11 10.67 50.55 _ .60 17.01 1.89 
700.0 1.18 10.64 39.60 _ 61 17.01 2.06 
750.0 1.30 10.67 28.71 — .66 17.01 2.29 
800.0 1.48 10.67 15.96 _ 75 17.16 2.58 
850.0 1.76 10.65 1.87 —_ 83 17.43 2.85 
900.0 2.22 10.50 —-13.96 — .93 17.83 3.09 
950.0 3.02 10.05 —31.74 _ 1.00 18.50 3.24 
1000.0 4.37 9.08 —49.80 —_ 96 19.44 3.21 
1050.0 6.27 7.59 66.42 —_ 85 20.58 3.02 
1100.0 8.39 5.80 —80.45 — 71 21.65 2.82 
1150.0 10.47 3.85 —91.94 _ 57 22.71 2.70 
1200.0 12.33 1.96 —101.07 _ 49 23.68 2.63 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 er —169.7 11.118 162.9 -17.619 —5.6 110 178.7 
200.00 132 —166.8 10.999 145.5 —17.550 -12.7 116 —175.5 
300.00 .133 —167.8 10.923 128.4 —17.466 —-19.9 134 -172.3 
400.00 ee —173.7 10.849 111.9 —17.325 —27.5 .163 —171.5 
500.00 .096 174.0 10.748 95.5 —17.183 -36.5 .207 —173.6 
600.00 .059 139.1 10.659 78.5 —17.103 —46.7 .266 -179.8 
700.00 .077 61.9 10.632 59.7 —17.025 —58.5 .347 171.4 
800.00 .182 30.4 10.678 38.9 —17.208 —71.0 434 159.1 
900.00 .366 13.5 10.502 12.1 —17.924 —87.1 .505 142.4 
1000.00 .620 -7.8 9.113 —20.5 —19.481 —103.5 .516 123.9 
Oe Sea RANE LT Wy SA TRL TRE TE RTSSS A TR IE WL Bh TRA S  SENE TIAY BE EEA EEE ERS EE SEE BEIT LEAD PE PERE REE LAS IEEE FLEE EAE IOTOE MEI LS AEIA RELL SIE EDIE IAAL ICE PEN A TILE ODE ALE LEELA OTEEDE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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/p, AVANITEK UTO/UTC/PPA 509 Series 
Thin-Film Cascadable Amplifier 
5 to 500 MHz 
FEATURES APPLICATIONS 


e Frequency Range: 5 to 500 MHz 
High Dynamic Range 

Output Power: +22.3 dBm (Typ) 
Noise Figure: 4.5 dB (Typ) 
Temperature Compensated 
Surface Mount Option 

Low Phase Noise 


DESCRIPTION 


The 509 Series is a wideband single stage 
high power bipolar RF amplifier using thin- 
film construction with two Avantek transis- 
tors in parallel for better RF and thermal 
performance. Resistive feedback and 
active bias provide for temperature com- 


e IF/RF Amplification 
e Output Stage 
e Surface Mount Assembly 


voltage variations. Blocking capacitors 
couple the RF through the amplifier. The 
509 Series amplifiers are available in three 
packages: the surface mount PlanarPak 
PP-38 (.375 in. x .375 in.) case, the TO-8 
hermetic case and the connectorized TC-1 


CASE GROUND 


UTO—TO-8T, p. 16-48 


pensation and increased immunity to bias case. PPA—PP-38, p. 16-35 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


ne s 
BW 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 

Phase Noise @ 500 MHz; 1KHz Offset 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 

3oc———-— 

-55°C — - — 
7 Typical Phase Noise @ 500 MHz Noise Figure 
a 
3) 
faa) 
me) 
S 
G! 
O 
° 3 

1 10 100 1K 10K 100K 100 200 300 400 500 0 100 200 300 400 500 


Fourier Frequency, Hz Frequency, MHz 


MAXIMUM RATINGS 


Frequency, MHz 


THERMAL CHARACTERISTICS* 


ee VONOGS sock ctwanere seen rie neds eek ae aeD +17 Volts Oe cach te cbsa ds kisRhd 108 SVR eae ON Ee Os EASE 75°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation ............... 413 mW 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature ....... 31°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 486,500 Hrs. 
“R” Series Burn-in Temperature ................... +115°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) PPA—0.5 grams; UTO—2.1 


Avantek, Inc. ~. 481 Cottonwood Drive, Milpitas, CA 95035 


rams; UTC— 21.5 grams 
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UTO/UTC/PPA 509 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR 


Power Output Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 


0 
100 200 300 400 500 
Frequency, MHz 


0 100 200 300 400 500 
Frequency, MHz 


Third-Order Intercept Point Second-Harmonic Intercept Point 


IP;, dBm 


34 
0 100 200 #300 400 500 o 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.11 14.69 167.83 —21 .00 1.09 18.73 
150.0 1.12 14.70 161.60 -.36 32 1.11 18.68 
200.0 1.14 14.61 156.20 32 32 1.14 18.59 
250.0 1.16 14.54 149.99 19 34 1.16 18.67 
300.0 1.17 14.49 143.81 .09 34 1.20 18.64 
350.0 1.19 14.38 137.89 2 33 1.24 18.61 
400.0 1.19 14.32 131.76 .20 35 1.29 18.61 
450.0 1.20 14.24 125.23 —.24 35 1.34 18.58 
500.0 1.21 14.22 119.13 —.25 134 1.40 18.54 
550.0 1.23 14.27 112.91 ~ 35 1.46 18.40 
600.0 1.24 14.23 106.42 ~ 36 1.53 18.34 
650.0 1.29 14.21 100.01 -- 38 1.59 18.31 
700.0 1.37 14.17 92.65 _ 43 1.66 18,25 
750.0 1.49 14.12 84.40 — 48 1.74 18.27 
800.0 1.64 14.04 75.54 _ 52 1.80 18.32 
850.0 1.86 14.12 65.84 _ 55 1.84 18.38 
900.0 2.27 14.02 55.59 _ 60 1.83 18.75 
950.0 2.96 13.73 44.41 - 68 1.75 19.15 
1000.0 4.04 13.12 31.03 _ 70 1.63 20.02 
1050.0 5.65 12.10 19.02 _~ 64 1.49 21.02 
1100.0 7.83 10.69 7.85 _ 56 1.35 22.26 
1150.0 10.64 8.92 -1.24 ~ 44 1.25 23.57 
1200.0 12.36 7.07 8.08 _ 31 1.21 24.30 
1250.0 12.36 5.29 -12.57 a 21 1.21 25.47 
1300.0 12.31 3.62 -15.74 _ 13 1.23 26.15 
1350.0 13.42 2.10 -17.32 - .08 1.26 26.85 
1400.0 13.75 67 —18.71 — .08 1.30 27.78 
1450.0 13.02 —.78 -20.10 _ 04 1.33 28.30 
1500.0 12.66 -2.03 -20.17 ~ .00 1.35 28.52 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 


FREQ Si a; Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .053 -152.1 14.644 166.7 -18,644 2.1 1044 -160.3 
200.00 .065 -162.4 14.574 153.6 -18.711 6.8 .064 -133.6 
300.00 .078 -179.6 14.473 140.2 -18.704 -11.8 .091 -128.1 
400.00 .087 159.4 14,295 126.8 -18.637 -17.4 126 -128.4 
500.00 .097 130.4 14.181 113.1 —18.580 ~24.2 .163 -132.0 
600.00 111 98.6 14.192 99.4 -18.428 31.7 .205 —138.9 
700.00 161 72.4 14.129 84.4 -18.270 40.1 .246 -148.6 
800.00 1242 48.4 14.047 66.0 ~18,330 50.3 .282 -162.5 
900.00 .389 26.2 14.033 44.4 ~18.731 63.0 .293 179.5 
1000.00 .608 -1.0 13.111 19.0 ~19.939 ~78.4 .239 157.2 
1100.00 .776 -29.1 10.641 5.7 -22,229 88.3 151 143.9 
1200.00 1855 51.6 7.060 -22.9 -24.374 88.9 .098 158.7 
1300.00 .857 68.2 3.547 31.6 -26.234 88.4 104 176.0 
1400.00 .867 -79.3 613 35.6 -27.653 -90.8 131 173.3 
1500.00 .868 87.1 -2.105 38.2 -28.563 -90.7 .153 164.1 
1600.00 .865 ~92.8 4.330 —40.6 -29.732 -93.3 179 152.4 
1700.00 .875 -97.4 6.341 41.4 30.476 -94.3 .199 142.8 
1800.00 864 -101.4 8.131 43.6 31.627 -92.8 231 133.9 
1900.00 .900 -105.7 -9.563 43.8 32.251 -93.6 .257 127.6 
2000.00 .884 —108.7 -11.263 43,7 32.793 —94.3 .284 124.2 


TENSES SE RN ES NTE SBI SS SR IS RE RO SaaS A SP iT SN i LR EES IE SS A IPL YN RICE 1 OEE SILT BL IAS ETT EAL LS LSA LDR ICD LE AA LOSI GET DEL LIA A ESAS LNAI TDN LY 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 ~. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 510 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 500 MHz 
FEATURES APPLICATIONS or 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e Low Noise: 2.3 dB (Typ) 
e Medium Gain: 16 dB (Typ) 
e Temperature Compensated 
e Low Supply Current: CASE GROUND 
10 mA (Typ) UTO—TO-8U, p. 16-48 
DESCRIPTION 
The 510 Series is an efficient medium-gain capacitors couple the RF through the 
thin-film bipolar RF amplifier. Resistive amplifier. The 510 Series is available in 
feedback and active bias provide tempera- either the TO-8 hermetic case or connec- 
ture compensation and increased immu- tored TC-1 package. 


nity to bias voltage variations. Blocking UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominai unless otherwise noted) 


: Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 
BW 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C — << me 
a 


Noise Figure 


Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
es VONGOE 20 ds ee hse werd ee Oke s eee mod ERR eN ED +17 Volts ETT ETE ETC TCO LE TOS CCT TERE TCT TIT Re 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ................ 67 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 7°C 
Storage Temperature .................-... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 957,900 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. +» 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 510 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


input VSWR 


Power Output Output VSWR 


£ 2.0 

BS S 1.75 
os cc 
S23 BS 
s._§ aie 
&®e H 
0 100 200 300 400 500 “400 200, = 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point Second-Harmonic Intercept Point 


28 


26 
sa 
a 20 
pm 
20 
0 100 200 300 400 500 100 200 300 400 500 


Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE FLAT GPDEL VSWR ISOL 
MHz IN dB DEG DEV dB ns OUT dB 
100.0 1.69 17.39 147.77 —4.04 .06 — 1.51 23.07 
150.0 1.59 17.28 133.10 —.64 16 .86 1.52 22.97 
200.0 1.49 17.31 116.89 1.23 14 95 1.49 22.68 
250.0 1.39 17.33 99.01 1.43 .06 .96 1.50 22.64 
300.0 1.33 17.51 52.39 2.89 —.06 .98 1.49 22.49 
350.0 1.34 17.50 63.82 2.39 -.05 1.04 1.53 22.42 
400.0 1.40 17.58 45.07 1.73 -12 1.07 1.53 22.29 
450.0 1.54 17.61 25.35 .09 -.16 1.19 1.53 21.69 
500.0 1.79 17.49 2.11 —5.08 —.04 1.32 1.54 22.32 
550.0 2.16 17.06 —22.23 — _ 1.43 1.50 22.09 
600.0 2.97 16.03 —49.43 —_ _ 1.45 1.37 23.18 


LINEARIATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .202 166.7 17.38 145.8 22.73 -10.6 .176 163.1 
200.00 154 160.3 17.30 115.3 —22.62 —24.3 .169 148.1 
300.00 121 168.4 17.37 81.6 —22.27 —39.8 A717 135.8 
400.00 152 168.2 17.38 45.6 —22.27 —58.4 177 124.4 
500.00 .229 122.5 17.46 4.7 —22.16 -83.1 .206 105.6 
600.00 .422 45.4 16.49 45.2 —23.35 -114.4 181 63.5 
700.00 .706 24.1 12.90 -95.6 —27.74 -146.7 .081 -35.8 
800.00 834 -67.9 7.19 -132.0 34.42 —159.1 172 —143.5 
900.00 .886 -95.7 1.95 —155.8 —39.17 —149.0 .292 -178.7 
1000.00 .907 112.7 —2.60 -170.8 —43.09 —131.4 .386 161.9 


SARTO RT TL AE LATE FEES BT RR ETE BELLS IVE BEL Bie EME BANS OE TLE ST OT AS SSRN ad NS Mle PL 4 RTE STL CP iN CE TN A GL ST IL OG LES VEL PON ELSE BORSA ST VE GSE ET SR RES 
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UTO/UTC 511 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 500 MHz 

FEATURES APPLICATIONS oe 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e Low Noise: 2.3 dB (Typ) 
e Temperature Compensated 
e Low Supply Current: 

10 mA (Typ) _ CASE GROUND 

UTO—TO-8U, p. 16-48 

DESCRIPTION 
The 511 Series is an efficient medium-gain capacitors couple the RF through the 
thin-film bipolar RF amplifier. Resistive amplifier. The 511 Series is available in 
feedback and active bias provide tempera- either the TO-8 hermetic case or connec- 
ture compensation and increased immu- tored TC-1 package. 
nity to bias voltage variations. Blocking UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


: Guaranteed Specifications 
Symbol Characteristic Typleal 
Te = 26°C Te = 0° to 50°C Te = —55° to +85°C 
BW 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ + 1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 
KEY: +25°C 


+85°C———— 
55°C em = 


Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG VOUSEGE ..o6 ici des enwe dee Seeeeene dee den +17 Volts WE chia thee eed sa baoed Leeds tek ee cewng dane eee 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ................ 67 mW 
Operating Case Temperature .............. —56°C to +125°C Junction Temperature Above Case Temperature ........ 7°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 924,700 Hrs. 
“R” Series Burn-In Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


A LD DEP LAENY A SE EE EY STILLS SN KEE SOY SRS BEETS TAS SESE SS CESS REE RE SRE EE Se IRE BE BS i AL SAPO AE ER EY 1 RSLS oe SES OR LTE ST AO DNL es ESTA SED TAL BOSSE Del Ds 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 511 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 


0 
0 100 200 300 400 500 100 200: 900 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point Second-Harmonic Intercept Point 


IP,, dBm 
HP, , dBm 


0 100 200 300 400 500 o 100 200 «6300 = 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE FLAT GPDEL VSWR ISOL 
MHz IN dB DEG DEV dB ns OUT dB 
100.0 1.69 17.39 147.77 —4.04 .06 _ 1.51 23.07 
150.0 1.59 17.28 133.10 —.64 16 .86 1.52 22.97 
200.0 1.49 17.31 116.89 1.23 14 95 1.49 22.68 
250.0 1.39 17.38 99.01 1.43 .06 96 1.50 22.64 
300.0 1.33 17.51 82.39 2.89 —.06 .98 1.49 22.49 
350.0 1.34 17.50 63.82 2.39 -.05 1.04 1.53 22.42 
400.0 1.40 17.58 45.07 1.73 =12 1.07 1.53 22.29 
450.0 1.54 17.61 25.35 .09 —.16 1.19 1.53 21.69 
500.0 1.79 17.49 2.11 —5.08 04 1.32 1.54 22.32 
550.0 2.16 17.06 ~22.23 — — 1.43 1.50 22.09 
600.0 2.97 16.03 —49.43 _ _ 1.45 1.37 23.18 


LINEARIATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 Sze 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .202 166.7 17.38 145.8 —22.73 —10.6 .176 163.1 
200.00 .154 160.3 17.30 115.3 —22.62 —24.3 .169 148.1 
300.00 21 168.4 17.37 81.6 —22.27 -39.8 Pe 135.8 
400.00 .152 168.2 17.38 45.6 —22.27 —58.4 ee 124.4 
500.00 .229 122.5 17.46 4.7 —22.16 -83.1 .206 105.6 
600.00 422 45.4 16.49 —45.2 —23.35 —114.4 .181 63.5 
700.00 .706 -24.1 12.90 —95.6 —27.74 —146.7 .081 -35.8 
800.00 834 -67.9 7.19 —132.0 —34.42 —159.1 oli —143.5 
900.00 .886 —95.7 1.95 —-155.8 —39.17 —149.0 .292 —178.7 
1000.00 .907 —112.7 —2.60 —170.8 —43.09 —131.4 386 161.9 


TA LA ES SIA RENAN I a ON LBD let A ad BEER LEIS EERE LN LAG LEDER A ENA, ELEC SE AVE Bh DONT LLL MN AN LES BRACE LEE IRE TB A TE AS ODEO Ne MEPL SR SEF EL LE ACLS DAB AE IS LSD I REALL LDL S RY FLIP DBP Lt ONSEN LE PETIT OO te CR TLTN 
Avantek, Inc. +» 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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OAVANTEK 


UTO/UTC 512 Series 


Thin-Film Cascadable Amplifier 


5 to 500 MHz 


FEATURES 


e Frequency Range: 5 to 500 MHz 
e Medium Gain: 20.0 dB (Typ) 

e Low Noise: 2.5 dB (Typ) 

e Temperature Compensated 


DESCRIPTION 


The 512 Series is an efficient medium-gain 
thin-film bipolar RF amplifier. Resistive 
feedback and active bias provide tempera- 
ture compensation and increased immu- 
nity to bias voltage variations. Blocking 


APPLICATIONS 
e IF/RF Amplification 


capacitors couple the RF through the am- 
plifier. The 512 Series is available in either 
the TO-8 hermetic case or connectored 
TC-1 package. 


QROUND 


vt 
CASE GROUND 


UTO—TO-8U, p. 16-48 


UTC—TC-1, p.16—42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Symbol Characteristic Typical 
Te = 25°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Te = 0° to 50°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


Guaranteed Specifications 


Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
485°C — — —— 
65°C amen = ee 


100 200 300 400 500 
Frequency, MHz 


Noise Figure 


Frequency, MHz 


MAXIMUM RATINGS 


ERs VOUOOM nico ksvaudes este bers chaveanses 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ..................... 
“R” Series Burn-in Temperature ............. 


THERMAL CHARACTERISTICS* 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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rr +17 Volts Oi. a0 5.65e nase Oke enavied baenen ee Regs bee Menace TO Oe 

senak +13 dBm Active Transistor Power Dissipation ............... 190 mW 
—55°C to +125°C Junction Temperature Above Case Temperature ....... 20°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 684,000 Hrs. 

eer +125°C “For further information, see High Reliability section, p. 17-2. 


¢ Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 


UTO/UTC 512 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Output VSWR 


Power Output 
@ 1 dB Gain 


Compression, dBm 


0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
45 45 
£ 40 
& & & 
Py Ca a 
5 25 
0 100 200 300 400 500 i) 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE FLAT GPDEL VSWR ISOL 
MHz IN dB DEG DEV dB ns OUT dB 
100.0 1.43 21.18 142.44 —1.88 —41 — 1.29 26.76 
150.0 1.42 20.97 125.36 .03 21 99 1.29 26.01 
200.0 1.40 20.82 106.77 44 —.06 1.06 1.27 26.79 
250.0 1.39 20.78 87.38 .04 —.01 1.03 1.27 26.25 
300.0 1.35 20.75 69.83 1.49 .00 1.03 1.27 26.20 
350.0 1.30 20.67 50.31 .99 .09 1.06 1.28 26.21 
400.0 1.25 20.59 31.56 1.24 16 1.07 27 27.19 
450.0 1.24 20.58 11.79 48 A7 1.17 1.23 26.20 
500.0 1.39 20.48 —10.56 —2.85 aan 1.23 1.24 26.85 
550.0 1.74 20.24 —32.64 — —_ 1.30 1.26 26.70 
600.0 2.39 19.76 —57.33 a aa 1.35 1.32 27.94 


LINEARIATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 171 135.7 20.68 141.5 —26.74 —10.8 .085 179.3 
200.00 171 135.7 20.68 141.5 —26.74 -10.8 .085 179.3 
300.00 143 65.8 20.47 71.4 —26.56 —39.9 122 146.8 
400.00 119 64.0 20.42 33.1 —26.74 —58.5 131 116.1 
500.00 213 78.7 20.34 —9.1 —26.74 —82.4 124 68.2 
600.00 .454 55.5 19.66 —55.1 —27.96 —110.4 133 —20.2 
700.00 722 19.3 17.51 —100.7 —31.37 —143.0 251 -97.1 
800.00 851 —12.3 13.88 —142.8 —37.07 -172.2 .386 —145.3 
900.00 914 —38.6 10.10 —178.5 —46.00 166.1 493 -179.0 
1000.00 .928 —58.5 6.28 153.9 —60.00 4.9 .559 157.0 


TTA RS I FT LI EL ST NE IT A TI LT I TENSES ERI ITE Ee FITTS ET SE EE TE A FIL OE TL SET ESET a AIRE PE AE ETE OIE IO TD LTE NT ESET LENSE ED EEL SD 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035. . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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UTO/UTC 513 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 500 MHz 

FEATURES APPLICATIONS ae 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e Medium Power Output: 

+16 dBm (Typ) 
e Medium Gain: 17 dB (Typ) 
e Temperature Compensated A oe 
e 24-Volt Supply UTO—TO-8U, p. 16-48 
DESCRIPTION 
The 513 Series is a thin-film bipolar RF couple the RF through the amplifier. The 
amplifier that uses resistive feedback and 513 Series is available in either the 
active bias to provide temperature com- TO-8 hermetic case or connectored TC-1 
pensation and increased immunity to bias package. 
voltage variations. Blocking capacitors UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +24 VDC nominal unless otherwise noted) 


: Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 
BW 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +24 VDC unless otherwise noted) 


KEY: +25°C 
485°C — — — — 


Noise Figure 


Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
UG VONAQG 2 nccsiacet ci edeiscivdn eed desea woods +26 Volts ie ora h0hteaeeeapeweseseeen ered mew vk oaRehy ene sk 85°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 260 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 22°C 
Storage Temperature ..................05. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,221,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


EE PET PAA IE Fle OE ES LS SSE OEE PEOPLE OED ILA PLD PEE, LET: ENE OS SEIS FE SIE SA EDIE Et ne SE EEL ay a SRL EPA, 2 ET an EES SSR RP SST AN LN NE TE pS EER ASE DOI 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 513 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Output VSWR 
& 2.0 
Set 
er 1.75 
Zé s ro 
~ 2% = 15 
S28 = 
eer 1.25 
8 
0 100 200 300 400 500 100 200 300 400 500 S00 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order intercept Point Second-Harmonic Intercept Point 


IP, , dBm 
HP,, dBm 


35 
100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 24.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.47 17.18 151.55 —1.67 _ 1.06 22.61 
150.0 1.27 17.02 137.68 —.74 79 1.08 22.75 
200.0 1.36 17.00 123.18 —.42 79 1.10 22.89 
250.0 1.46 17.01 109.32 53 76 1.12 22.97 
300.0 1.54 17.07 95.67 1.71 af 1.14 23.18 
350.0 1.60 17.10 81.47 2.32 81 1.15 23.30 
400.0 1.59 17.19 66.50 21T 88 1.18 23.35 
450.0 1.50 17.27 49.83 31 1.00 1.24 23.17 
500.0 1.40 17.32 30.47 —4.21 1.16 1.34 22.66 
550.0 1.59 16.95 8.04 — 1.29 1.50 22.00 
600.0 2.38 15.83 —15.82 _ 1.28 1.69 21.58 
650.0 3.83 13.95 —37 .86 — Pele 1.84 21.84 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS BIAS = 24.00 VOLTS 

FREQ Si Sa Si2 Sx 

MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .076 —99.8 16.91 152.4 —22.73 —10.7 .028 85.7 
150.00 112 —107.9 16.84 139.2 —22.97 —15.6 .038 68.8 
200.00 147 —115.9 16.81 125.5 —23.10 —21.4 .046 49.0 
250.00 179 —126.2 16.85 111.6 —23.22 —26.9 .052 28.9 
300.00 .206 —139.2 16.97 97.7 —23.22 31.9 .055 6.9 
350.00 225 —154.5 17.09 83.5 —23.48 —36.3 .058 —21.7 
400.00 .230 -177.3 1727 68.2 —23.48 —40.0 .072 —55.9 
450.00 .219 147.4 17.43 50.6 —23.10 —44.9 102 -89.5 
500.00 .234 94.3 17.42 30.3 —22.50 —51.0 .154 —120.4 
550.00 .339 36.6 16.93 7.0 —21.83 —61.1 .222 —148.7 


FILS LTR EAE III Ia EEE RL I CE ES TE EE EE PE RE DT LE I TE AL ILE T RAI LOE CET TELE CLG LE THEE RL LER ELLE EATS, IPTC DIO ONO IE LEGENDS EI LEAL EE: 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 514 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


30 to 200 MHz 


FEATURES APPLICATIONS GROUND 


e Frequency Range: 30 to 200 MHz e IF/RF Amplification 
e Low Noise Figure: 1.9 dB (Typ) e Low Power System 
e Temperature Compensated 

e Low Supply Current 


CASE GROUND 


DESCRIPTION 

The 514 Series is a thin-film bipolar RF couple the RF through the amplifier. The 

amplifier that uses resistive feedback and 514 Series is available in either the TO-8 

active bias to provide temperature com- hermetic case or connectored TC-1 

pensation and increased immunity to bias package. 

voltage variations. Blocking capacitors UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Symbol Characteristic Typical 3 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
85°C———— 


Noise Figure 


Noise Figure, dB 
in 


1.25 
100 125 150 175 200 “ 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
Dis VOUGGE: «6 oek i ecawns sa es 64 eed Eee +17 Volts J REEree rt CCTeTTerrerere Tree e ree CTE TTT ETC TTT 85°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ................ 48 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 4°C 
Storage Temperature ...................5. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,649,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


SSE SE ELL ENN, EL IE ENE LPT LEE ION LOLA EINE EE! OECD AINE GEREN RS LIP EE! TELE BEELER LDL TDN, A TES AER BEIGE EE ECS FPL ERE ED ON DI ABIL ID GEL i 4 IEE ABTS AERIAL LEDER TICE a BEEBE OD LR PLEIN SG 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of thls Data Book. 
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UTO/UTC 514 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 

~~ 
Bg 
Sa% 
3° 3 
= Te he 
&® H 

"400 125 150 175 200 “100 125 150 175 200 

Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
23 


HP,, dBm 


13 
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.10 17.27 133.06 —.05 .00 1.02 21.48 
150.0 1.04 16.96 109.07 10 1.34 1.08 21.54 
200.0 1.27 16.60 84.76 —.05 1.38 1.20 21.70 
250.0 1.85 15.83 59.53 —_ 1.43 1.35 22.05 
300.0 3.03 14.43 33.43 — 1.41 1.52 23.00 
350.0 5.28 12.41 8.75 —_ 1.27 1.68 24.68 
400.0 9.05 9.95 —12.27 — 1.09 1.78 26.56 
450.0 14.49 7.36 —30.45 — .90 1.80 28.93 
500.0 20.02 4.77 —44.59 —_ 76 1.81 31.26 
550.0 26.77 2.34 —57.79 _— 71 1.82 33.57 
600.0 31.74 .02 -70.19 —_ 64 1.79 35.66 
650.0 35.25 -2.20 —80.94 — 58 1.76 37.95 
700.0 35.85 —4.41 -91.09 —_ .50 1.73 40.62 
750.0 34.56 -6.60 99.01 _ 45 1.68 43.00 
800.0 34.79 -8.88 —107.34 _ 42 1.59 45.33 
850.0 35.62 —11.19 —114.25 — 35 1.52 47.74 
900.0 36.93 —13.42 —119.83 —_ .28 1.46 49.86 
950.0 37.46 —15.58 —124.40 — .22 1.39 50.14 

1000.0 38.85 —17.63 —127.82 - .00 1.34 50.98 


LINEARIZATION RANGE: 100.0 to 200.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S12 Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 124 174.0 16.543 136.3 —21.930 -19.9 .025 —138.6 
200.00 191 90.5 15.776 92.6 —21.865 —42.2 .083 —128.5 
300.00 .457 11.5 13.823 47.6 22.705 71.8 166 —168.0 
400.00 743 —38.4 9.941 5.6 —25.462 —100.3 .191 147.7 
500.00 .869 -66.8 5.135 —24.6 —29.152 —119.0 171 114.8 
600.00 924 —83.4 .614 —47.2 —33.145 —128.9 126 85.8 
700.00 .943 —93.1 —3.628 —65.9 —36.821 —133.1 .071 56.1 
800.00 951 —99.2 —7.748 —78.7 —40.206 —128.7 .019 —24.5 
900.00 .956 —103.0 —11.799 —88.2 —42.626 —123.5 .052 —138.8 
1000.00 962 —104.9 —15.452 —94.0 —44.026 —119.3 .092 —161.6 


CELI LD Re SST ESE FONE RS SEPT BAERS ME SLE FNP OA LS OE SLRS TESA EET RESET IOUS TS AS AE ES NS TTT FRY PSG LATTE SIS ILO ELLA EAT ET GE) BOR EOL NTIS A | TET TSG I I RCO AE TERE” CIN OIA NER AIDES IE ET RY 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035  . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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DQ AVANTEK UTO/UTC 515 Series 
Thin-Film Cascadable Amplifier 
2 to 500 MHz 
FEATURES APPLICATIONS GROUND 
e Frequency Range: 2 to 500 MHz e IF/RF Amplification RF C Rout 
e Medium Power Output: eC) + © 
+15.5 dBm (Typ) 
e Temperature Compensated (0) 


DESCRIPTION 


The 515 Series is a thin-film bipolar RF 
amplifier that uses resistive feedback and 
active bias to provide temperature com- 
pensation and increased immunity to bias 
voltage variations. Blocking capacitors 


couple the RF through the amplifier. The 
515 Series is available in either the TO-8 
hermetic case or connectored TC-1 
package. 


UTO—TO-8U, p.16-48. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Typical 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


SCHEMATIC 


Guaranteed Specifications 


Te = 25°C Te = 0° to 50°C 


Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C — — — — 
-55°C — - —— 


Gain 


100 200 300 400 500 
Frequency, MHz 


Noise Figure 


Noise Figure, dB 


Frequency, MHz 


MAXIMUM RATINGS 


DC Voltage 
Continuous RF Input Power 
Operating Case Temperature 


Storage Temperature ..................... 
“R” Series Burn-in Temperature ............. 


THERMAL CHARACTERISTICS* 


bs “ate: Te +17 Volts Oie..6 otitis beer keeie eee be OEE Sate ese eon eee 
ans +13 dBm Active Transistor Power Dissipation ............... 600 mW 
—55°C to +100°C Junction Temperature Above Case Temperature ....... 45°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,328,000 Hrs. 
che ye +100°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: 


(typical) UTO —2.1 grams; UTC— 21.5 grams 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 
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UTO/UTC 515 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Output VSWR 


Input VSWR 


£ 2.0 
a 178 
oii 7 
oa F = 15 
s-8 
2 S) = 1.25 

8 1.0 

0 100 200 300 400 500 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point 


0 100 200 300 400 500 
Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 aac 12.87 152.97 -.70 — 1.30 21.72 
150.0 1.20 12.86 139.61 —.60 73 1.31 2172 
200.0 Lag 12.70 126.69 —.05 i 1.31 21.69 
250.0 1.14 12.76 113.72 44 72 1.33 21.67 
300.0 Ta) 12.64 100.88 1.06 13 1.36 21.59 
350.0 1.10 12.61 87.30 95 ars 1.40 21.50 
400.0 141 12.59 73.33 45 78 1.46 21.47 
450.0 1.16 12.63 59.29 -.12 80 1.55 21.40 
500.0 1.25 12.71 44.50 —1.44 83 1.67 21.39 
550.0 1.37 12.76 29.34 —_ .87 1.84 21.47 
600.0 1.8e 12.82 13.21 _ .98 2.09 21.63 
LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S11 Sai Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 112 —18.6 13.16 151.4 —21.51 —14.1 129 164.5 
200.00 .090 —36.8 12.98 127.3 —21.51 —30.4 138 146.1 
300.00 .059 —42.3 12.97 100.2 —21.21 —47.6 .153 123.9 
400.00 .036 5.2 12.88 72.5 —21.31 -67.5 185 98.1 
500.00 .094 42.2 12.84 44.0 -21.21 -90.9 .248 71.4 
600.00 .208 37.1 12.86 12.7 —21.31 —115.5 347 40.9 
700.00 .408 20.4 12.85 —24.7 —22.38 —146.1 .487 7.2 
800.00 .680 —5.2 11.30 —70.2 —25.68 —178.5 .549 —25.8 
900.00 .880 —37.3 7.50 —115.2 —30.75 167.8 523 —48.5 
1000.00 .927 —61.4 2.54 —143.1 —33.15 166.8 .554 —58.6 


SS TE: BH AS. YD OE TEE Ti RS TI ND LO ESS EL RSE SIs ORE DO DAES We BS SE ATES Se SOR EE SE ERR LATS EE ER PIES MI SER 5 LP OEE De SNE it EEE SEES BPRS 
Avantek, Inc. . 481 Cottonwood Drive, Milpltas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 516 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 500 MHz 
FEATURES APPLICATIONS GROUND 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e Medium Gain: 14.5 dB (Typ) 
e Medium Power Output: 
+12.5 dBm (Typ) 
e Temperature Compensated var crown 
UTO—TO-8U, p. 16-48 
DESCRIPTION 
The 516 Series is a thin-film bipolar RF couple the RF through the amplifier. The 
amplifier that uses resistive feedback and 516 Series is available in either the TO-8 
active bias to provide temperature com- hermetic case or connectored TC-1 
pensation and increased immunity to bias package. 


voltage variations. Blocking capacitors UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


: Guaranteed Specifications 
‘ct Typical 
Symbol Characteristic 
BW 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
+85°C—— —— 
Se 


Noise Figure 


100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
Oe VONGSE bic tdci vasedw wegen awaken eee amie d +17 Volts Die h4.c kbs nd ADA a Hk CARE od She had ee aes 85°C/W 
Continuous RF Input Power ....................4. +13 dBm Active Transistor Power Dissipation .............. 180 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 15°C 
Storage Temperature ...................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur 90°C) ........... 1,320,000 Hrs. 
“R” Series Burn-In Temperature .................... 125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


REREAD APE BEE TIE TOLD OS RENEE PO A EE RIT AE LEIS EERE RE OE GEL SESE CLIT REO LILI LEE TA AP LIL ETL LAL NED EE ALE TT EEE TELE AER LIEGE LLY EE OLS RIE ELLIE LDR DELILE EEL CR i tA DORA TREES EES 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 516 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


sa Power Output Input VSWR Output VSWR 
Ss & . 
£38 
$3 
7-8 
&ee 
° 
°o 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
46 
5 Ea 
so) so) 
“ ~ 42 
© N 
= = 40 
32 38 
0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.28 15.18 153.37 —.99 — 1.05 21.18 
150.0 1.35 15.11 140.76 -73 69 1.07 21.29 
200.0 1.41 14.87 128.36 —.27 68 1.09 21.44 
250.0 1.46 14.81 116.28 .50 67 1.09 21.50 
300.0 1.46 14.74 104.19 1.27 68 1.09 21.62 
350.0 1.43 14.66 91.64 1.58 72 1.10 21.69 
400.0 1.36 14.69 78.41 1.22 76 1.10 21.81 
450.0 1.23 14.81 64.34 .01 82 1.13 21.88 
500.0 1.09 14.97 48.89 —2.57 92 1.18 21.95 
550.0 1.26 15.07 31.40 — 1.03 1.27 21.99 
600.0 1.78 14.88 11.85 — 1.16 1.38 22.10 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S12 Sx 

MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .098 —77.5 15.00 152.8 —21.11 —11.5 .024 63.3 
200.00 .155 —110.0 14.73 130.3 —21.41 —24.3 .043 39.2 
300.00 173 —130.4 14.65 105.1 —21.51 -—37.0 .048 10.5 
400.00 .140 —152.4 14.65 78.9 —22.05 —49.4 .045 —37.6 
500.00 .023 135.4 14.84 50.3 —22.27 -—63.5 .068 —105.6 
600.00 .270 —15.7 14.64 13.3 —22.38 —78.4 .144 —152.8 
700.00 .648 —58.7 12.56 —29.8 —23.34 -97.6 .232 166.7 
800.00 .837 -92.4 8.02 62.9 —25.35 —116.4 .284 138.9 
900.00 .906 —114.6 3.32 —84.7 —27.53 —130.8 .314 121.7 
1000.00 919 —127.5 -0.77 -98.1 —29.90 —138.8 .338 109.5 

LLL EN RS LEI DEAE EAE BT EE DYE ELE PGI AED LIAS PEDAL eALERTS RYLAND EAT ES EN EME. AEST IL SALT ETE AT LE RE CEOS EE ATTEN , LEE REEARLE IE A SBDELL SE si POLE IEE PD EIEN LES ETID DE IES. SABE 

Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 ~. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK UTO/UTC/PPA 517 Series 
Thin-Film Cascadable Amplifier 
5 to 500 MHz 
FEATURES APPLICATIONS 


e Frequency Range: 5 to 500 MHz 
e High Gain: 22.5 dB (Typ) 

e Low Noise: 2.0 dB (Typ) 

e Temperature Compensated 

e Surface Mount Option 


DESCRIPTION 


The 517 Series is a thin-film high-gain, low- 
noise RF amplifier that uses resistive 
feedback and active bias to provide 
temperature compensation and increased 
immunity to bias voltage variations. Block- 
ing capacitors couple the RF through the 


ELECTRICAL SPECIFICATIONS 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


e IF/RF Amplification 
e Surface Mount Assembly 


CASE QROUND 


UTO—TO-8T, p. 16-48 


amplifier. The 517 Series amplifiers are UTC—TC-1, p. 16-42 
available in three packages: the surface 
mount PlanarPak PP-38 (.375 in. x .375 in.) 
case, the TO-8 hermetic case and the 


connectorized TC-1 case. 


GROUND 


PPA—PP-38, p. 16-35 


(Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


BW 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: Q265°Co—_—_—_—_—_—_——— 
SS 


Noise Figure 


Noise Figure, dB 
Se 


a 
ry 


200 300 400 500 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

OG VONAGE oaei ccevee eet Hees aes ee ew TROT +17 Volts Oe ashen shen he HR ESREORKELETE HAS Ooe SEARO REY € 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 170 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 18°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,158,000 Hrs. 
“R” Series Burn-In Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) PPA—0.5 grams; UTO—2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC/PPA 517 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
«a 
Zgte 
ses 
[ee] 9 7 
g-& 
eer 
85 1.0 
0 100 200 300 400 500 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point 


Second-Harmonic Intercept Point 


0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 

FREQ VSWR GAIN PHASE GPDEL VSWR ISOL 
MHz IN dB DEG ns OUT dB 
100.0 1.28 22.94 162.63 .00 1.45 30.99 
150.0 1.29 23.02 152.17 53 1.46 31.12 
200.0 1.31 23.05 143.42 49 1.48 31.07 
250.0 1.35 23.01 134.43 51 1.49 31.11 
300.0 1.37 22.98 124.92 54 1.51 31.10 
350.0 1.39 22.99 115.09 55 1.54 31.08 
400.0 1.40 22.99 104.99 58 1.57 31.02 
450.0 1.38 22.99 94.37 61 1.61 31.00 
500.0 1.33 22.90 83.14 .63 1.64 30.92 
550.0 1.27 22.83 71.63 65 1.69 30.84 
600.0 1.19 22.73 59.82 .66 1.76 30.71 
650.0 1.12 22.56 47.78 .69 1.82 30.63 
700.0 1.13 22.33 35.10 70 1.90 30.58 
750.0 1.24 22.05 22.51 70 2.03 30.56 
800.0 1.41 21.61 9.98 fe 2.19 30.52 
850.0 1.62 20.99 —3.46 Ay io) 2.41 30.50 
900.0 1.88 20.29 —17.10 78 2.73 30.64 
950.0 2.22 19.39 —31.45 84 3.18 30.81 

1000.0 2.63 18.26 —46.31 .00 3.72 31.25 

S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Sa Sa S12 S» 

MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .156 151.8 23.049 164.9 —29.646 11.1 .080 1.4 
150.00 165 134.6 22.612 156.1 —31.278 —1.1 .083 —2.8 
200.00 163 117.0 22.681 149.0 —31.053 Lie .092 -6.1 
250.00 .151 106.0 22.747 139.8 —30.067 Lek .099 —12.5 
300.00 139 92.3 22.790 132.5 —29.378 4.9 105 —17.7 
350.00 113 85.1 22.901 123.8 —28.143 2:5 116 —30.6 
400.00 .086 74.2 22.835 115.4 —28.370 -9.2 .091 —40.1 
450.00 .044 85.4 22.943 106.1 —28.829 -18.9 .103 —64.7 
500.00 .040 152.1 22.835 95.6 —29.833 -30.2 2 —96.1 
550.00 103 170.1 22.789 85.7 —32.217 —33.6 113 —126.6 
600.00 .180 162.9 22.533 73.9 —35.323 —31.2 110 —154.6 
650.00 .258 152.0 21.994 62.9 —37.411 —11.6 .109 —175.3 
700.00 333 139.2 21.359 51.8 —37 .387 ail 112 169.4 
750.00 .397 127.4 20.542 41.2 —36.298 20.2 Net 156.1 
800.00 447 116.4 19.483 31.7 —35.465 25.3 133 148.6 
850.00 489 106.2 18.590 23.8 —34.078 34.4 .150 140.3 
900.00 .523 97.3 17.554 16.5 —33.008 31.6 .170 134.9 
950.00 .547 89.7 16.496 10.4 —32.089 39.5 .190 130.3 

1000.00 .563 81.9 15.739 4.6 —31.007 39.5 215 126.9 
RE SBD A a TE TE PL PRES SE, RE SE ET OS TE LE SEY LS RL BP IT EL I INE IAAI EEL ED LEELA SERS LEB OL Eb TN TLE EEL ELIE, SLED, RTI ERG I ERE CL EPEAT PE SALI SLE INL LEI, BEY TEE DEO 
Avantek, Inc... 481 Cottonwood Drive, Milpitas, CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 518 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 500 MHz 

FEATURES APPLICATIONS GROUND 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification Frm C Rout 
e High Dynamic Range e Output Stage ) + @ 
e High Output Power: 

+24.5 dBm (Typ) Ce) 
e Noise Figure: 5.5 dB (Typ) Eo 
e Temperature Compensated UTO—TO-8T, p. 16-48 
DESCRIPTION 
The 518 Series is a thin-film high-power RF and increased immunity to bias voltage 
amplifier that uses two Avantek transistors variations. Blocking capacitors couple the 
in parallel for better RF and thermal per- RF through the amplifier. The 518 Series 
formance. Resistive feedback and active is available in either the TO-8 hermetic 
bias provide temperature compensation case or connectored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC norninal unless otherwise noted) 


: Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
+85°C— — — — 


55°C ee + 


Noise Figure 


co 
ao] 
o 6 
RF ote & 5 
| Tt D4 
| 3 4 
cst se inst igs 2 3 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DE VONGGG ccida caved esivavcexestetansweadwe ede +17 Volts Oe here hendhe cas $906 298 C854 bevsesRSenaeed Kebas 75°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation ............... 580 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature ....... 43°C 
Storage Temperature ...................45. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 422,100 Hrs. 
“R” Series Burn-in Temperature ................... +100°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
PE TER ISA RES FLEES: CINE I ETE SR EP | ESTE Pit ION LEE 2 TEETER TE ANE A NG PLIES BTS IP CE EEE ECL RE RIN OS SM LSS EDO ETE ING FSD IN LER VC ELE ELBE LIE AL LECSGE EI EEL LIOLEI LIT DEAN ENR ALL ERED PEELE GM ELLE SPER ALS OE LPR NG REATARD a 8 Sa 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 518 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
£ 
ig? 
= 
ba3 : 
o 7° 3 Y 
= TT 
&® H 
0 100 200 300 400 500 100 200 300 400 500 00 200 300 400 500 
Frequency, MHz Frequency, MHz 
Third-Order Intercept Point a Second-Order Intercept Point 
E 
: < 
ce’ [= 
30 
0 100 200 300 400 500 o 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.17 14.40 165.43 —.32 .00 1.08 18.69 
150.0 1.21 14.36 158.09 —.33 .39 1.09 18.59 
200.0 1.27 14.29 151.34 .26 39 1.12 18.59 
250.0 1.32 14.20 143.97 .25 41 1.15 18.53 
300.0 1.36 14.13 136.63 .25 41 1.19 18.41 
350.0 1.38 13.99 129.39 35 41 1.25 18.40 
400.0 1.38 13.92 121.85 15 43 1.31 18.29 
450.0 1.37 13.83 114.01 —.34 42 1.39 18.17 
500.0 1.36 13.82 106.71 —.28 41 1.48 18.00 
550.0 1.33 13.81 99.10 _ 44 1.60 17.70 
600.0 1.30 13.71 90.88 — 45 1.73 17.52 
650.0 1.31 13.62 82.75 — 49 1.87 17.30 
700.0 1.41 13.49 73.14 — 56 2.06 17.08 
750.0 1.58 13.34 62.54 — .59 2.29 16.95 
800.0 1.84 13.12 51.78 _ 61 2.52 16.82 
850.0 2.25 13.00 40.42 — 62 2.76 16.92 
900.0 2.89 12.54 29.38 — 63 2.95 17.07 
950.0 3.79 11.91 17.68 — 71 3.00 17.62 
1000.0 4.95 10.98 3.94 — 68 3.04 18.33 
1100.0 8.02 8.44 -18.71 — .59 2.88 20.34 
1200.0 10.92 5.12 -35.58 — 44 2.71 22.48 
1300.0 11.89 1.57 49.19 — 34 2.57 25.36 
1400.0 13.98 -2.16 60.92 — 22 2.57 28.28 
1500.0 13.12 -5.73 69.36 — .00 2.61 30.23 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S12 S2 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .076 —123.7 14.377 164.3 —18.750 —3.5 .034 —161.9 
200.00 118 —134.3 14.274 149.0 —18.502 —7.2 .058 —125.5 
300.00 147 —149.8 14.131 133.4 —18.527 —12.6 .091 -118.0 
400.00 .158 —168.2 13.922 117.3 —18.373 —18.6 139 —118.6 
500.00 149 165.6 13.813 101.1 —18.033 —26.2 .199 —125.0 
600.00 126 124.1 13.710 84.4 —17.551 —35.1 .269 —135.7 
700.00 .166 64.8 13.498 65.5 —17.049 —46.1 350 —151.1 
800.00 .287 15.7 13.169 43.1 —16.802 —60.0 434 -171.8 
900.00 .478 —17.3 12.596 19.0 —17.038 —76.5 .497 161.8 
1000.00 .665 —45.4 11.060 —7.0 —18.179 —96.7 .509 128.8 
1100.00 782 -68.2 8.471 —30.7 —20.168 —112.6 494 96.1 
1200.00 835 —84.2 5.222 —49.4 —22.480 —124.5 .468 65.8 
1300.00 856 —96.3 1.693 -63.9 —25.430 —133.4 444 38.9 
1400.00 .869 —104.2 —1.998 —77.6 —28.284 —141.4 .440 15.2 
1500.00 877 —109.5 —5.585 -86.9 —30.265 —143.2 .450 —5.3 
1600.00 .870 —113.9 —9.402 -94.7 —32.729 -143.8 449 —25.3 
1700.00 886 —117.4 —13.255 -99.8 —34.313 —142.5 461 —48.4 
1800.00 876 —120.8 —17.945 -99.2 —36.121 —137.2 .466 -73.6 
1900.00 .920 —124.1 —23.880 —82.9 —37.257 —136.2 470 —103.5 
2000.00 .909 —126.6 —24.890 43.7 —38.152 —134.5 475 —137.7 


SEER REPRE RN LRT Lie PEERS SIE SRS EI WE EARS ISPD ERLE Fe PORE SERRE SIE INODD AE IE EL AE EG EE SBE SES IG LIE REEN ALO EPO D SALES AE A PERI NBEE BD BSR ENDE LEIS ERN ELL NP DER LBs IAEELEC DE NRA TEASE DE EEE SALE CLONIDINE a NRT) 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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OAVANTEK UTO/UTC/PPA 519 Series 
Thin-Film Cascadable Amplifier 
5 to 500 MHz 
FEATURES APPLICATIONS 


e Frequency Range: 5 to 500 MHz 
e High Dynamic Range 

e Output Power: +19 dBm (Typ) 

e Noise Figure: 4.4 dB (Typ) 

e Temperature Compensated 

e Surface Mount Option 


DESCRIPTION 


The 519 Series is a wideband, high- 
power RF amplifier for lower cost applica- 
tions. Using output choke coupling and 
Avantek® transistors on a thin-film sub- 
strate, this amplifier provides reliable and 


e IF/RF Amplification 
e Surface Mount Assembly 


CASE GROUND 


UTO—TO-8T, p.16-48 


range. The 519 Series amplifiers are avail- 
able in three packages: the surface mount 
PlanarPak PP-38 (.375 in. x .375 in.) case, 
the TO-8 hermetic case and the connec- 
torized TC-1 case. 


stable operation over wide temperature 


PPA—PP-38, p. 16-35 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 


Te = 0° to 50°C Te =—55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
a 


Noise Figure 


Noise Figure, dB 


100 200 300 400 500 
Frequency, MHz 


Frequency, MHz 


MAXIMUM RATINGS 


THERMAL CHARACTERISTICS* 


DG VONGUS séve nice koee esd Ge idwaeanee oun es +17 Volts RG cae cog een wae ae duaw baer eases Cua eendbe vase bas 75°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 637 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature ....... 48°C 
Storage Temperature .................000. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 785,200 Hrs. 


“R” Series Burn-in Temperature ................... +100°C 


WEIGHT: (typical) PPA—0.5 grams; UTO—2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


“For further information, see High Reliability section, p. 17-2. 


« Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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UTO/UTC/PPA 519 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
£ 21 
ig? 
as 
Oo § 
Say 
sce 
&eF 
8 0 0 
0 100 §=6200 «6300 «6400 = 500 100 200 300 400 500 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
E & 
= 5 e 
oe ce oe 
25 25 30 
0 100 200 300 400 500 ) 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.07 14.86 166.21 —.29 .00 1.02 19.06 
150.0 1.07 14.84 159.21 —.43 37 1.03 18.88 
200.0 1.08 14.77 152.92 13 36 1.04 19.03 
250.0 1.08 14.68 146.17 .24 .37 1.06 19.09 
300.0 1.07 14.60 139.50 44 38 1.09 19.12 
350.0 1.06 14.48 132.61 42 39 1.13 19.17 
400.0 1.04 14.38 125.62 30 40 1.17 19.25 
450.0 1.04 14.30 118.19 —.27 .40 1.22 19.27 
500.0 1.08 14.24 111.04 —.54 39 1.28 19.27 
550.0 1.14 14.20 104.00 _— 41 1.34 19.26 
600.0 1.23 14.06 96.11 —_ 43 1.41 19.22 
650.0 1.35 13.87 88.55 _ 45 1.47 19.31 
700.0 1.50 13.66 80.04 —_ 49 1.53 19.37 
750.0 1.68 13.41 70.84 _ 52 1.59 19.47 
800.0 1.93 13.11 61.30 — 52 1.63 19.46 
850.0 2.27 12.87 52.03 _ oe 1.65 19.84 
900.0 2.70 12.44 42.73 —_ oe 1.65 19.93 
950.0 3.26 11.85 33.36 _ 55 1.62 20.57 
1000.0 3.99 11.18 22.87 _ Oo 1.58 21.05 
1050.0 4.79 10.27 13.61 —_ 52 1.55 21.65 
1100.0 5.82 9.26 4.24 _— .50 1.52 22.48 
1150.0 6.98 7.96 —4.41 —_ 45 1.50 23.38 
1200.0 8.00 6.66 —12.05 _ 42 1.51 24.10 
1250.0 8.80 5.23 —19.40 —_ 36 1.53 25.42 
1300.0 9.81 3.82 —25.15 — 34 tor 26.28 
1350.0 11.49 2.45 —30.63 _ .29 1.62 27.07 
1400.0 12.57 82 —35.56 _ 24 1.67 28.80 
1450.0 12.66 —.63 —39.43 _ .23 1.71 29.61 
1500.0 12.82 —2.16 —43.90 — .00 1.75 30.21 
LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .034 —132.5 14.816 165.1 —18.942 —4.0 .012 92.9 
200.00 .037 —132.6 14.737 150.5 —18.954 —10.3 .018 —~4.2 
300.00 .031 —133.2 14.587 136.0 —19.137 —16.5 .046 —29.2 
400.00 .019 —-98.7 14.366 120.9 —19.310 —23.4 .081 —53.1 
500.00 .039 —22.5 14.208 105.2 —19.265 —31.4 125 72.9 
600.00 .107 —21.7 14.044 89.4 —19.267 —39.9 169 —92.2 
700.00 196 —27.2 13.645 12.2 —19.336 —49.2 .209 —112.3 
800.00 .320 -39.3 13.122 52:2 —19.528 —60.0 .235 —135.5 
900.00 .455 —52.3 12.451 32.1 —19.959 —71.7 .246 —162.1 
1000.00 .600 —66.9 11.160 11.3 —21.060 —85.6 .223 165.4 
1100.00 .709 —81.0 9.195 —8.4 —22.488 —98.3 .201 124.5 
1200.00 eee —92.8 6.628 —26.1 —24.144 —107.9 .198 82.8 
1300.00 823 —102.7 3.807 —40.1 —26.350 —115.9 .216 46.3 
1400.00 852 —109.8 815 —52.0 —28.799 —124.2 .248 21.1 
1500.00 .871 —114.9 —2.146 61.2 —30.242 —128.0 tr 3.8 
1600.00 .870 -119.4 —5.149 69.7 32.149 —131.4 .289 -9.4 
1700.00 891 —123.2 —7.756 —75.5 —33.359 —133.2 .297 —22.5 
1800.00 .887 —127.1 —10.407 —79.7 —34.754 —131.2 .295 —33.8 
1900.00 .937 —130.8 —13.149 —85.6 —35.497 —136.3 .288 —45.1 
2000.00 .928 —133.9 —15.936 —90.3 —36.142 —139.2 .273 -60.5 
AT SRE TST PS ES Bee RES EERE IE PLE PL PIE ST LET LE I RIS ON ERS LEI TE AT NE EE YOST LES LIDS BE TEC 5 OE ILS ETE SLE AL CIEE CPE ES NILE SELL DLIE EY SOE LOLS LOL SELLE ELL DEEP ELE PLL TL ES PANIIT ELE LEE LET) 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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QAVANTEK 


UTO/UTC/PPA 520 Series 


Thin-Film Cascadable Amplifier 


5 to 500 MHz 


FEATURES 


Frequency Range: 5 to 500 MHz 
Output Power: +12.0 dBm 

5 Volt Supply 

Temperature Compensated 
Surface Mount Option 


DESCRIPTION 


The 520 Series is a highly-efficient low- 
voltage unit for use where power consid- 
erations are important.. Output choke 
coupling, resistive feedback and active 
bias combine to provide a_ low-noise 
medium-gain amplifier that is temperature 
compensated and relatively insensitive to 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


APPLICATIONS 


e IF/RF Amplification 

e Surface Mount Assembly 

e High Efficiency or Battery 
Powered Systems 


bias voltage variations. Blocking capacitors 
couple the RF through the amplifier. The 
520 Series amplifiers are available in three 
packages: the surface mount PlanarPak 
PP-38 (.375 in. x .375 in.) case, the TO-8 
hermetic case and the connectorized TC-1 
case. 


CASE GROUND 


PPA—PP-38, p. 16-35 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


Typical 
Te = 25°C 


Te = 0° to 50°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


MAXIMUM RATINGS 


CRE VGMEOO pvr eere anew antacseodesosasens 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature .................006- 
“R” Series Burn-in Temperature ............. 


Guaranteed Specifications 
Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +5 VDC unless otherwise noted) 


KEY: +25°C 
65°C ee 


Noise Figure, dB 


Frequency, MHz 


THERMAL CHARACTERISTICS* 


Noise Figure 


Frequency, MHz 


rn +10 Volts B56 er en ee ee ee rr ee a ra 

erue +13 dBm Active Transistor Power Dissipation ............... 108mW 
—55°C to +125°C Junction Temperature Above Case Temperature ..... 11.4°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,012,000 Hrs. 

errr +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 


(typical) PPA—0.5 grams; UTO— 2.1 grams; UTC — 21.5 grams 
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UTO/UTC/PPA 520 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
~_6 
Bee 
éa% 
s23 
& OE 
8 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
iS E E 
a @ 
Py a = 
18 15 
0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 5.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.05 15.88 163.82 55 .00 1.16 20.82 
200.0 1.08 15.64 146.85 —.55 45 Brg 19.74 
300.0 1.08 15.48 131.42 —12 44 1.20 19.89 
400.0 Pi 15.42 115.36 —.31 43 1.21 20.09 
500.0 1.11 15.44 100.25 43 42 1.24 19.82 
600.0 1.10 15.44 85.10 _ 4g 1.24 19.70 
700.0 1.06 15.33 68.49 —_ 49 1.23 19.25 
800.0 1.07 15.18 49.52 _— 54 1.25 19.19 
900.0 1.30 15.18 29.39 _ 57 1.32 19.14 
1000.0 1.70 15.04 8.29 — .62 1.49 19.05 
1100.0 2.47 14.54 —14.96 _ .68 1.82 19.45 
1200.0 4.29 13.49 —40.58 — de 2.29 19.94 
1300.0 9.20 12.12 -66.49 —_ i 207 21.27 
1400.0 29.86 9.86 —92.07 — .68 3.31 22.51 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS BIAS = 5.00 VOLTS 
FREQ S11 Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .017 —110.2 15.784 166.0 —19.897 —~4.6 .084 9.2 
200.00 .024 74.9 15.645 150.4 —19.967 -9.8 .099 3.3 
300.00 .040 —79.9 15.527 135.9 —19.833 —15.1 111 7.3 
400.00 .055 —85.1 15.433 121.2 —19.866 -—20.8 121 -21.9 
500.00 .058 97.0 15.443 107.7 —19.691 —27.0 125 —38.3 
600.00 .054 -98.1 15.392 94.0 —19.634 —31.7 127 —59.4 
700.00 .036 -87.9 15.247 78.5 —19.392 -37.3 .120 -88.8 
800.00 .037 —15.1 15.200 60.4 -—19.238 —-45.3 122 —132.2 
900.00 .108 3.7 15.345 41.3 —18.958 ~54.2 .159 179.3 
1000.00 .225 6.3 15.210 19.3 —18.894 -—66.3 .240 134.1 
1100.00 .376 —22.7 14.695 —5.5 —19.105 —81 .4 .368 95.7 
1200.00 .537 —-42.2 13.294 —31.6 —19.936 —93.7 .484 62.6 
1300.00 .655 -—60.7 11.020 —56.7 —21.578 —107.8 .554 32.2 
1400.00 733 —77.1 7.779 81.2 —23.721 —119.3 .586 6.9 
1500.00 776 -89.7 4.409 —101.3 —25.143 —123.6 .588 —13.5 
1600.00 793 -99.8 .829 —116.6 —27.134 —128.0 .570 —30.3 
1700.00 793 —108.2 —3.026 —130.0 —28.339 —128.6 .566 —44.5 
1800.00 792 —115.5 —7.425 —140.9 —29.546 —126.0 564 —55.4 
1900.00 797 —122.2 —13,994 —147.4 —29.889 —129.9 562 —65.1 
2000.00 .806 -127.7 —23.981 -117.9 —30.912 —134.1 .568 -74.8 
RE A EARLY ELT SO DiI TS PE BY ES EERE RA FR EEE IE ELE ISD EEE SE ADL AA GN PET i ORLA SE NIN ONT LONE EAE EDEL PENA LDN DA PCR LACES" ALR IOG OEDPS TAAL LN AP RIED LE | DSBS: VERS BASE ATL DY PAD ON SED Test LA ORI OB SR, DOL LILY 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK UTO/UTC 521 Series 


Thin-Film Cascadable Amplifier 


5 to 500 MHz 

FEATURES APPLICATION annem 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e High Gain: 30.0 dB (Typ) 

v* CASE GROUND 
DESCRIPTION UTO—TO-8U, p. 16-48 
The 521 Series is a high-frequency, low- thin-film substrate. The 521 Series is avail- 
noise, medium-gain amplifier. Active bias able in either the TO-8 hermetic case or 
and resistive feedback assure stable op- connectored TC-1 package. 


eration on this two stage amplifier built ona 
UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 
Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
+85°C———— 
i 


Noise Figure 


m 

w 3. 

& 

ic 

2 

S$ 5 

> “100 200 300 400 500 *> 400 200 300-400 500 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
BG VONGE® cine laca le cwia bes Fe6 4549 b48Rs Ga“ +17 Volts Ole dines doe 6 eee rhe ease Ne Tek Ee haa eseaerees 105/75°C/W 
Continuous RF Input Power ...................-.. +13 dBm Active Transistor Power Dissipation .............. 16/92 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ...... vd fa © 
Storage Temperature .................006- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 492,300 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
3-74 


UTO/UTC 521 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


- Power Output Input VSWR Output VSWR 
oe 
BS = 
= c 
Sa 
ss 
POF 
8 0 
100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point vo Second-Order Intercept Point Second-Harmonic Intercept Point 
& a & 
wo mo] = 
_ = = 
13 ’ 25 
0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.18 29.70 —40.33 —1.00 _ 1.21 40.97 
150.0 1.19 29.54 —60.48 —-.30 1.14 1.20 44.03 
200.0 VA7 29.46 —81 .53 —.48 1.15 1.23 40.56 
250.0 1.18 29.51 —102.04 —.14 1.10 1.26 42.06 
300.0 VAS 29.47 —121.05 1.70 1.11 1.29 43.10 
350.0 tO 29.37 —141.86 1.75 lag 1.31 45.12 
400.0 1.14 29.31 —163.32 1.14 1.22 1.30 41.91 
450.0 1.13 29.36 174.20 —.47 1.25 1.32 41.00 
500.0 1.14 29.55 151.64 —2.17 1.27 1.40 39.90 
550.0 1.20 29.55 128.62 — 1.37 1.52 38.51 
600.0 1.40 29.46 102.45 _— 1.53 1.80 40.82 
650.0 1.85 29.09 73.62 _ 1.67 2.29 44.57 
700.0 2.62 28.35 42.43 —_— 1.68 3.14 40.06 
LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S12 Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .150 154.7 28.590 —42.4 —46.02 3.8 .186 4 
200.00 -135 131.6 28.251 —81.3 —44.44 —6.3 .176 —1.3 
300.00 123 105.4 28.358 —119.2 —43.10 —15.7 .155 —2.0 
400.00 .106 85.5 28.368 —160.4 —43.10 —20.6 115 2.1 
500.00 .106 86.8 29.566 156.1 —41.94 —34.7 .062 40.2 
600.00 .219 91.1 29.812 108.2 —40.92 —53.4 164 100.8 
700.00 .506 57.2 27.417 49.0 —40.92 —89.9 423 84.8 
800.00 772 14.6 18.164 -9.4 —44.44 —131.8 .628 55.0 
900.00 886 —21.7 9.986 —57.7 —50.46 —157.5 .681 30.6 
1000.00 910 —47.2 5.417 -93.3 -—60.00 161.1 .663 14.5 
ETA SST IR Ey BS NEE EL ETS SS a ETE LRN NE TRY RSPEI RETR ED AON TE PT TE ES TP PL LT II LI EET ICE RE DD IN IO SE TL EDO I EE AT ON TTL ISM LES LE DLE a STE, CE SL I LTT 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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(np, AVANTEK UTO/UTC 523 Series 
Thin-Film Cascadable Amplifier 
5 to 500 MHz 
FEATURES APPLICATIONS GROUND 


e Frequency Range: 5 to 500 MHz 
e High Gain: 25.5 dB (Typ) 
e Medium Output Power: 

+13.5 dBm (Typ) 


DESCRIPTION 


The 523 Series is a high-gain, medium- 
power, two-stage amplifier. Built on a thin- 
film substrate, it will provide consistent 
performance over a wide range of tempera- 


e IF/RF Amplification 


vt 
CASE GROUND 


UTO—TO-8U, p. 16-48 


tures variations. The 523 Series is avail- 
able in either the TO-8 hermetic case or 
connectored TC-1 package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 


Te = 0° to 50°C Te = —55° to +85°C 


Typical 
Te = 25°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 


DC Current 


SCHEMATIC 


MAXIMUM RATINGS 


DC Voltage 
Continuous RF Input Power 

Operating Case Temperature 
Storage Temperature 
“R” Series Burn-In Temperature 


WEIGHT: 


Avantek, Inc. . 


a ak ee Te ae a A TC Pa et OT ee eT 
| 

eer ecerse ene aie ws © 
CG He DSP Ke RHE HC ABATE CS HD 


481 Cottonwood Drive, Milpitas, CA 95035 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C ——— — 
-55°C — - —— 


Noise Figure 


m 
mod 
4 
= 
o 
ir 
3 
3 
100 200 300 400 500 
Frequency, MHz Frequency, MHz 
THERMAL CHARACTERISTICS* 
Lae aes +17 Volts Dis: cia ak iiede cederen Paw RRORE OR ORR ioeetenns PATO 
EGbeee +13 dBm Active Transistor Power Dissipation ............. 90/321 mW 
—55°C to +125°C Junction Temperature Above Case Temperature ..... 7/22°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,276,000 Hrs. 
eae aye +125°C *For further information, see High Reliability section, p. 17-2. 


(typical) UTO —2.1 grams; UTC — 21.5 grams 


« Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 523 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR 


Power Output 
@ 1 dB Gain 


Compression, dBm 


Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
53 


IP, , dBm 


23 
0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 

FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.07 26.02 —34.45 —.55 — 1.07 42.66 
150.0 1.06 25.88 —52.04 —.09 1.00 1.06 46.44 
200.0 1.02 25.77 -70.50 —.50 1.02 1.07 48.04 
250.0 1.04 25.37 —88.59 —.54 .96 1.09 47.67 
300.0 1.06 25.38 —105.00 1.08 .94 1.10 44.60 
350.0 1.10 25.75 —122.59 1.58 1.01 1.09 46.45 
400.0 1.15 25.66 —141.35 83 1.04 1.13 41.06 
450.0 1.20 25.62 —160.00 24 1.08 heb? 46.12 
500.0 1.29 25.76 179.70 —2.00 1.08 1.20 42.76 
550.0 1.42 25.78 161.03 —_— 1.10 1.25 39.86 
600.0 1.58 25.72 140.28 —_ 1.23 1.33 38.52 
650.0 1.91 25.52 116.85 —_ 1.31 1.43 42.63 
700.0 2.48 25.14 92.97 _— 1.41 1.51 40.96 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 


PS > LLL LN TAL LER PRED EERO SLO BOLL GEE AE EAL TESA TNS IVE IEG SEB. EECA ECA NL LE CELA DIY LY RSS SEE LL LE EGLO ABIDE LL SOBA VERE LAN EAL OSA LAE SLEDGE ANEBE IEEE DEN LAM gS PERE AED REL LOL LPL DIE LILLE CLL LDS NLA LAL EL SEE LIED IGE DDE ELE AB L ALI GLENS LDA EBTEY 
Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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/n, AVANTEK UTO/UTC 524 Series 
Thin-Film Cascadable Amplifier 
5 to 500 MHz 
FEATURES APPLICATIONS — 


e Frequency Range: 5 to 500 MHz 
e High Gain: 31.0 dB (Typ) 
e Medium Power Output: 
+17.0 dBm (Typ) 
e Temperature Compensated 


DESCRIPTION 


The 524 Series is a high-power, low-noise 
amplifier. This two-stage RF amplifier is 
built on a thin-film substrate and is compen- 
sated for temperature and bias variations, 
by using resistive feedback and active bias. 


e IF/RF Amplification 


CASE GROUND 


UTO—TO-8T, p. 16-48 


Blocking capacitors couple the RF through 
the amplifier. The 524 Series is available in 
either the TO-8 hermetic case or connec- 
tored TC- 1 package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness ral ) 
Noise Figure (Max.) 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C © 


Typical 
Te = 25°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 


DC Current 


MAXIMUM RATINGS 


Des. VONAGE «cckxevixdnteexde ed acak ee ee we 
Continuous RF Input Power 

Operating Case Temperature 
Storage Temperature ..................... 
“R” Series Burn-In Temperature 


WEIGHT: 


Avantek, Inc. . 481 Cottonwood Drive, Milplias, CA 95035 


TYPICAL PERFORMANCE OVER TEMPERATURE 
{@ +15 VOC unless otherwise noted) 
KEY: +25°C 


+85°C — — — — 
-5§5°C — - —— 


co 
a = 
5 S 
£ r 
5 3 
So 
= 
Frequency, MHz Frequency, MHz 
THERMAL CHARACTERISTICS* 
Trt +17 Volts Oh coco ante aecene ORO d4eeeeReureentnenseann, OO Ga 
ion oue +13 dBm Active Transistor Power Dissipation ............ 131/410 mW 
—55°C to +115°C Junction Temperature Above Case Temperature .... 14/31°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 538,800 Hrs. 
ramones +115°C “For further information, see High Reliability section, p. 17-2. 


(typical) UTO—2.1 grams; UTC— 21.5 grams 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 524 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


‘5 Power Output Input VSWR Output VSWR 
~_& . 
23 ¢ 
aos 
5 3 
= TT a 
ae 
8 
0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
40 
: : ‘ 
a] = 36 
© n 34 
= o- 32 
+23 26 30 
100 200 300 400 500 100 200 300 400 500 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.25 31.46 —20.38 10 00 1.05 40.57 
150.0 1.34 31.51 —32.57 —.23 66 1.04 39.54 
200.0 1.42 31.44 —44.01 19 65 1.04 40.12 
250.0 1.48 31.38 —56.01 05 67 1.04 40.34 
300.0 1.52 31.38 —67.96 —.03 66 1.03 39.95 
350.0 1.54 31.34 -79.78 00 66 1.03 39.95 
400.0 1.53 31.35 —91.84 —.20 66 1.05 39.79 
450.0 1.52 31.39 —103.59 —.09 65 1.08 40.15 
500.0 1.49 31.37 —115.14 21 65 1.11 40.04 
550.0 1.46 31.33 —126.91 _ 67 1.15 40.03 
600.0 1.46 31.27 —139.17 _ 69 1.20 40.47 
650.0 1.46 31.23 —151.74 — v2 1.24 40.26 
700.0 1.53 31.22 —164.94 _ 76 1.30 40.74 
750.0 1.66 31.13 —179.01 _ 81 1.34 40.68 
800.0 1.86 31.04 —165.76 _ 86 1.36 40.68 
850.0 2.18 30.81 149.93 —_ 91 1.38 40.41 
900.0 2.58 30.32 133.10 — 94 1.36 39.58 
950.0 3.04 29.59 116.05 _ 90 1.31 39.11 
1000.0 3.48 28.52 100.77 — 79 1.26 38.54 

LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 116 90.4 31.304 —20.6 —41.203 —2.1 .035 -11.8 
200.00 179 67.3 31.292 —43.6 —39.699 —4.1 .040 —55.7 
300.00 .209 47.6 31.294 —67.4 —39.988 —14.8 .031 —109.3 
400.00 .209 25.9 31.400 91.4 —40.334 —25.1 .042 168.3 
500.00 .186 —2.9 31.539 —115.2 —40.886 —29.3 .091 128.7 
600.00 .166 —47.8 31.555 —140.4 —41.566 —33.0 .146 107.4 
700.00 193 —108.2 31.508 —168.0 —42.063 —37.1 .190 87.6 
800.00 .296 —163.8 31.091 160.4 —41.981 —37.6 .203 65.3 
900.00 .423 149.7 29.882 127.5 40.913 —38.9 177 46.8 
1000.00 515 112.6 27.794 98.0 —39.580 —50.7 129 42.4 


BENS PAI CET ILA ETE PS LES PE EOD GE OLDE WEES 8 ELLEN ELTA ALT PLL AEE ELLE NS IRE TADS LS LTT EAI AIOE TOTES ELLY ERE IEEE TLIO BNET FE SPLIGA BER NE LL BEPC L IDB L ELE LE LO ION OL LAE AN PELE LE, ELS DE EL EERE LETTER IET: 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA95035° . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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Ap, AVANTEK UTO/UTC 526 


Thin-Film Cascadable Amplifier 
10 to 500 MHz 


FEATURES APPLICATIONS 


e Frequency Range: 10 to 500 MHz e IF/RF Amplification 
e High Gain: 28.0 dB (Typ) 
e High Power Output: 
+21.0 dBm (Typ) 
e Temperature Compensated 


GROUND 


vt 
CASE GROUND 


DESCRIPTION 

The 526 Series is a high-power, low-noise Blocking capacitors couple the RF through 

amplifier. This two-stage RF amplifier is the amplifier. The 526 Series is available in 

built on a thin-film substrate and is compen- either the TO-8 hermetic case or connec- 

sated for temperature and bias variations tored TC- 1 package. 

by using resistive feedback and active bias. UTC—TC-1, p. 16-42 © 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


| : Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness rn ) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 


co 
im] 
x ¢ 
: & 
< Ta 
= 2 
2 . 
0 200 400 600 0 200 400 600 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DO VOUGGG: 56 ou b0incsardeesx catexene sine seeees +17 Volts a ar ree fw an ih wa Wied 4 we eee oe A 105/87°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............. 70/303 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .. 7.4/26.4°C 
Storage Temperature .................005- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 538,800 Hrs. 


“R” Series Burn-in Temperature ................... +125°C 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 ©. Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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UTO/UTC 526 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
- 8 
Bg 
io ox 
re é 5 
ae - > 
& OF 
& 
0 200 400 600 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
i) 
& = 
: e 
oy = 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 

FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
1.0 5.25 17.9 141.6 2.39 34.2 
2.0 2.77 24.3 82.0 1.70 32.7 
3.0 2.23 26.0 58.4 1.60 33.3 
5.0 1.78 27.3 37.0 1.41 34.2 
10.0 1.50 28.0 Att 12.86 3.42 1.25 34.9 
20.0 1.41 28.3 5.5 3.39 3.42 1.15 35.2 
30.0 1.38 28.3 —.4 .30 1.66 1.13 35.2 
50.0 1.35 28.3 —8.2 —-1.76 99 1.13 35.5 
100.0 1.33 28.4 -22.8 —2.14 "és 1.15 35.4 
150.0 1.33 28.4 —36.1 ~T.17 72 1.17 35.4 
200.0 1.30 28.4 49.4 31 75 Lit 35.2 
250.0 Pd g 28.4 -63.0 37 76 1.20 35.2 
300.0 1.22 28.4 -76.8 mY gi 78 1.20 35.0 
350.0 117 28.3 -90.9 78 76 1.20 34.9 
400.0 1.13 28.1 —105.4 .50 81 117 34.5 
450.0 1.06 27.8 —120.1 -.08 83 1.15 34.3 
500.0 1.06 27.5 —135.1 —91 85 4001 34.1 
600.0 1.27 26.2 —164.5 1.15 33.5 
800.0 1.74 22.6 145.0 1.41 32.9 
1000.0 2.28 18.5 104.8 1.63 32.9 
1500.0 4.26 11.8 28.9 1.78 33.7 
2500.0 7.70 1.1 88.1 5.25 33.0 


LINEARIZATION RANGE: 10.0 to 500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 

FREQ | a. ae —— — 

MHz Mag Ang dB Ang dB Ang Mag Ang 

1.0 .68 —128.2 17.9 141.6 —34.2 80.8 41 162.13 
2.0 47 -171.2 24.3 82.0 —32.7 27.8 .26 24.98 

3.0 38 172.2 26.0 58.4 -33.3 12.5 23 —17.93 
5.0 .28 160.3 27.3 37.0 —34.2 3.6 sud —54.70 
10.0 .20 156.5 28.0 17.7 —34.9 —/7 mh —94.20 
20.0 che 158.5 28.3 5.5 —35.2 —1.2 .07 —131.64 
30.0 16 158.6 ; 28.3 —.4 —35.2 —1.7 .06 —154.12 
50.0 15 156.5 28.3 —8.2 —35.5 —1.0 .06 178.10 
100.0 14 146.6 28.4 —22.8 —35.4 —2.1 .07 139.28 
150.0 14 136.4 28.4 —36.1 —35.4 —3.0 .08 114.67 
200.0 13 125.0 28.4 —49.4 —35.2 —2.9 .08 94.76 
250.0 12 114.2 28.4 -63.0 —35.2 —4.3 .09 75.95 
300.0 10 102.7 28.4 -76.8 -35.0 —4.6 .09 56.29 
350.0 .08 90.8 28.3 -90.9 —34.9 -6.0 .09 35.64 
400.0 .06 80.2 28.1 —105.4 —34.5 -7.2 .08 14.62 
450.0 .03 81.2 27.8 —120.1 —34.3 —8.7 .07 —9.18 
500.0 .03 170.0 27.5 —135.1 —34.1 —10.4 .05 —44.25 
600.0 le -176.2 26.2 —164.5 —33.5 —16.5 .07 —137.31 
800.0 ar 155.2 22.6 145.0 —32.9 —28.6 17 159.70 
1000.0 .39 125.1 18.5 104.8 —32.9 —41.6 24 118.14 
1500.0 .62 75.5 11.8 28.9 —33.7 —75.0 .28 97.05 
2000.0 73 43.2 4.3 —36.7 —34.8 82.8 55 63.13 
2500.0 dt 20.8 —1.1 —88.1 —33.0 —105.7 .68 40.22 


1 POL PS RE ESET i Pa BT 2 MD I SERRA SPER BS SPT EO ES TA TES BS ET EE 5 TE SIE OLY ET SELLE YS SERS ISELIN ELEN IISA LIE AILS NEES. MELA LOLOL ELEDE LLL” BELA AE LE EEA) 
Avantek, Inc. « 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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UTO/UTC 533 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 500 MHz 

FEATURES APPLICATIONS GROUND 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e Medium Power Output: 

+17.0 dBm (Typ) 
e Medium Gain: 17.0 dB (Typ) 
e Temperature Compensated a 
DESCRIPTION 
The 533 Series is a single-stage bipolar RF capacitors couple RF through the amplifier. 
amplifier built on a thin-film substrate. The 533 Series is available in either the 
Resistive feedback and active bias TO-8 hermetic case or connectored TC-1 
compensate for temperature and voltage package. UTC—TC-1, p. 16-42 


variations. A set of internal blocking 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


: Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te =—55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C———— 
-55°C — - — 


Noise Figure 


100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
Es WOUEOG. «nas one hese eew AES ee bse ebedeers +17 Volts Oe shed dn necdusdceye saseda ine enwaes ieee nese ees 75°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 475 mW 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature ....... 36°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 693,000 Hrs. 
“R” Series Burn-In Temperature ................... +115°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 533 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 


0 
0 100 200 300 400 500 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 


IP,, dBm 
IP, , dBm 
HP,, dBm 


28 35 
Frequency, MHz 


) 100 200 300 400 500 
Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 te —169.9 16.959 155.6 —22.427 -13.3 219 160.5 
150.00 119 —167.0 16.931 —143.1 —22.254 —18.4 .209 150.8 
200.00 121 —163.8 16.899 129.9 —22.473 —24.5 .204 142.6 
250.00 .130 —159.2 16.971 117.0 —22.458 —30.7 194 135.4 
300.00 145 —158.1 17.069 104.3 —22.181 —37.0 185 128.5 
350.00 163 —163.3 17.174 91.3 —22.501 44.6 179 124.4 
400.00 -180 —173.6 17.320 77.9 —22.585 —53.4 174 121.6 
450.00 -187 168.5 17.498 63.5 —22.464 —61.7 176 120.9 
500.00 .199 139.1 17.658 47.2 —22.640 —70.2 .190 120.2 
550.00 .230 97.9 17.838 29.0 —22.925 -79.5 215 117.4 
600.00 318 50.2 17.676 1.2 —23.363 -91.6 .248 110.2 
650.00 474 8.8 16.886 -17.0 —24.183 —103.1 .269 99.0 
700.00 .629 —24.8 15.238 —40.4 —25.508 —111.3 .271 87.1 
750.00 137 —51.3 13.019 —59.7 —27.101 —118.1 .256 77.5 
800.00 .809 71.3 10.584 —75.0 —28.227 —122.9 .236 71.8 
850.00 851 -86.2 8.223 —87.7 —29.293 —125.8 .222 68.2 
900.00 874 —98.3 5.956 -97.1 —30.027 —129.6 .218 65.9 
950.00 892 —108.0 3.837 —104.7 —30.773 —132.1 215 64.0 
1000.00 .907 —115.9 1.928 —111.0 —31.479 —135.5 .216 61.8 


ALE ETE ARR APNE RTE BI OT FAT ORES LTA SLY TET Nae SPR Tid I eS RRA Ss EAE ON ST SAE SI ad NS EEL E EE A SR ETT IU NET A Ne SENS BT BEE 3 TRIBE NE SIS TE FSS ARN at CPE LIT SAS EMIS EB NEN SE LIER TLE SE DLE SET LOL PED EAS OB LEEDS PERN LID 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In. the back of this Data Book. 
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UTO/UTC/PPA 543 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


10 to 500 MHz 


FEATURES APPLICATIONS 

e Frequency Range: 10 to 500 MHz e System Front Ends 

e High Dynamic Range e IF/RF Amplification 

e Low Noise Figure: 2.5 dB e Surface Mount Assembly 

e Medium Output Power: ver casa anounn 
+8.0 dBm (Typ) UTO—TO-8T, p.16—48 

e Temperature Compensated 


e Surface Mount Option 


DESCRIPTION 

The 543 Series is a thin-film RF bipolar amplifier. The 543 Series amplifiers are 
amplifier using lossless feedback for opti- available in three packages: the surface 
mum noise figure and high dynamic range, mount PlanarPak PP-38 (.375 in. x .375 in.) 
and active bias to compensate for tempera- case, the TO-8 hermetic case and the con- 
ture and voltage variations. Internal block- nectorized TC-1 case. 


ing capacitors couple the RF through the 
PPA—PP-38, p.16-35 


ELECTRICAL SPECIFICATIONS! (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.)? 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


NOTES: 1. Both RF input and RF output pins are at DC ground—no blocking capacitor. 
2. PPA, Noise Figure = 2.7 dB from 0° — 50°C and 3.2 from 55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +15 VDC unless otherwise noted) 


Rel: ero" Se — eee 


Gain Noise Figure 


100 200 300 400 500 0 100 200 300 400 500 


Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG VONAGE ci cccketis races Gesdeenecnveeninw eae +17 Volts OG oh AKC E RRS RAE DNS HR KEKE EO OO SO OR 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 176 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 19°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,682,000 Hrs. 
“R” Series Burn-in Temperature................... +126°C *For further information, see High Reliability section, p. 17-2. 
WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC — 21.5 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC/PPA 543 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR | Output VSWR 


& 9 2.0 
ig? 
6 &8 
Sag 
g- 8, 
&eEF 
S , 
) 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
£ = £ 
. = 8 
o of of 
30 
o 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.06 10.81 167.92 1.37 .00 1.09 16.41 

150.0 1.11 10.70 159.48 .66 .46 1.21 16,15 
200.0 1.16 10.69 151.41 32 44 1.27 16.26 
250.0 1.22 10.64 143.51 15 .44 1.33 16.45 
300.0 1.25 10.64 135.73 10 43 1.39 16.56 
350.0 1.29 10.64 128.09 .20 42 1.42 16.47 
400.0 1.31 10.62 120.64 .48 41 1.45 16.47 
450.0 1.32 10.61 113.38 .94 41 1.46 16.45 
500.0 1.32 10.58 105.83 Tcke 42 1.45 16.45 
600.0 1.28 10.50 90.55 1.31 43 1.38 16.38 
700.0 1.23 10.29 74.82 1.03 47 1.25 16.30 
800.0 1.22 10.04 57.48 —.83 46 1:12 16.23 
900.0 1.33 9.54 40.71 —2.14 47 1.20 16.24 
1000.0 1.51 8.91 24.20 -—3.19 45 1.46 16.38 
1100.0 1.76 8.07 8.33 —3.59 42 1.80 16.71 
1200.0 2.01 f.15 —6.40 —2.87 39 2.20 17.09 
1300.0 2.26 6.20 -19.73 -72 35 2.59 17.60 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Siz S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .028 140.0 10.745 166.8 —16.327 169.3 .066 127.9 
150.00 .052 99.1 10.702 158.7 —16.326 160.9 .091 103.5 
200.00 .075 85.1 10.607 150.4 —16.398 154.0 119 86.8 
250.00 .098 73.2 10.577 142.2 —16.462 147.3 141 77.3 
300.00 116 68.0 10.562 134.3 —16.635 140.4 or 67.2 
350.00 .128 61.6 10.579 126.5 —16.542 134.0 <t¥ 1 59.8 
400.00 .133 55.3 10.584 118.9 —16.381 127.6 .179 52.0 
450.00 135 49.6 10.596 111.4 —16.481 122.1 .180 45.2 
500.00 .133 46.2 10.547 103.5 —16.410 115.8 179 38.3 
550.00 126 44.6 10.553 95.9 —16.430 109.7 .166 32.2 
600.00 115 43.7 10.506 87.9 —16.397 103.5 151 27.2 
700.00 .097 53:8 10.317 71.7 —16.316 91.5 .102 23.0 
800.00 .097 78.2 10.040 53.9 —16.298 78.3 .052 §7.1 
900.00 .147 93.7 9.561 36.7 —16.346 65.2 .100 111.9 
1000.00 .207 93.7 8.920 19.7 —16.525 53.0 .193 113.2 
1100.00 .278 86.8 8.092 3.4 —16.737 39.8 .286 104.1 
1200.00 328 76.7 Te —11.7 —17.171 27.7 371 94.5 
1300.00 378 70.0 6.278 —25.3 —17.517 16.1 .437 84.8 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC/PPA 544 Series 
Thin-Film Cascadable Amplifier 
10 to 500 MHz 


FEATURES 


Frequency Range: 10 to 500 MHz 
High Dynamic Range 

Low Noise Figure: 2.5 dB (Typ) 
Medium Power Output: 

+13.0 dBm (Typ) 

e Temperature Compensated 

e Surface Mount Option 


DESCRIPTION 


The 544 Series is a thin-film RF bipolar 
amplifier using lossless feedback for 
optimum noise figure and high dynamic 
range, and active bias to compensate for 
temperature and voltage variations. Inter- 
nal blocking capacitors couple the RF 


APPLICATIONS 


e System Front Ends 
e IF/RF Amplification 
e Surface Mount Assembly 


CASE GROUND 


UTO—TO-8T, p.16-48 


through the amplifier. The 544 Series am- 
plifiers are available in three packages: the 
surface mount PlanarPak PP-38 (.375 in. x 
.375 in.) case, the TO-8 hermetic case and 
the connectorized TC-1 case. 


PPA—PP-38, p. 16-35 


ELECTRICAL SPECIFICATIONS’ (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Symbol Characteristic Typical 
Te = 25°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


NOTE: 1. Both RF input and RF output pins are at DC ground—no blocking capacitor. 


SCHEMATIC 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
15° = seme 
-55°C —— - —— 
Gain Noise Figure 
o> 
a =] 
¢ 
rea 
x 
: 
y 1.0 
100 200 300 400 500 i) 100 200 300 400 500 


Frequency, MHz Frequency, MHz 


MAXIMUM RATINGS 


De MONROE 6 6K2 ceek edd ee whe o6de din saeees 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ..................... 
“R” Series Burn-In Temperature............. 


THERMAL CHARACTERISTICS* 


er +17 Volts Oise ioe wie ee kee RodweNGd ES eae 8S he ea ee ee os end ee ce Oe Oe 

rere +13 dBm Active Transistor Power Dissipation ............... 256mW 
—55°C to +125°C Junction Temperature Above Case Temperature ....... 27°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,137,000 Hrs. 

bees ue +125°C “For further information, see High Reliability section, p. NO TAG. 


WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 


481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC/PPA 544 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


s Power Output Input VSWR Output VSWR 
~_4& 
BS 
sce 
6° 9 
= rhe 
eee 
8 ' 
0 100 200 300 400 500 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point - Second-Order Intercept Point Second-Harmonic Intercept Point 
E £ E 
S 
oe es = 
22 25 
0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.10 11.12 167.20 .04 .00 1.18 15.90 
150.0 1.12 11.02 158.40 —.61 48 1.22 16.04 
200.0 1.14 10.99 149.73 —1.14 47 1.27 16.23 
250.0 1AZ 10.93 141.47 1.26 A6 1.32 16.26 
300.0 1.19 10.90 133.27 —1.32 45 1.37 16.31 
350.0 1.20 10.87 125.36 —1.10 43 1.41 16.35 
400.0 1.21 10.84 117.71 —.62 42 1.44 16.31 
450.0 1.20 10.80 110.24 04 42 1.46 16.34 
500.0 1.19 10.74 102.57 51 42 1.47 16.39 
600.0 1.16 10.62 87.22 1.43 43 1.46 16.38 
700.0 1.13 10.43 71.50 2.00 44 1.42 16.34 
800.0 1.18 10.28 55.07 1.85 49 1.39 16.35 
900.0 1.31 9.90 37.33 38 48 1.40 16.34 

1000.0 1.50 9.48 20.34 —.32 47 1.50 16.43 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S11 Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .048 159.9 11.112 166.3 —16.053 169.6 .082 143.7 
150.00 .053 124.4 11.047 167.5 —16.251 161.5 .097 121.4 
200.00 .064 100.5 10.930 148.7 —16.193 153.2 119 104.8 
250.00 .078 79.2 10.879 140.1 —16.290 147.2 .136 93.9 
300.00 .087 65.7 10.850 131.8 —16.454 139.9 151 84.7 
350.00 .092 53.7 10.843 123.7 —16.448 133.8 .166 77,6 
400.00 .090 40.2 10.815 115.8 —16.342 127.1 .176 1.23 
450.00 .089 24.2 10.799 108.1 —16.299 121.3 .182 65.9 
500.00 .084 11.3 10.726 100.1 —16.311 1162 .185 60.7 
600.00 .066 —26.9 10.634 84.4 —16.394 103.4 .183 55.4 
700.00 .063 —82.5 10.462 68.1 —16.372 91.5 fe 54.5 
800.00 .096 —136.7 10.254 51.4 —16.351 79.1 .166 59.7 
900.00 152 -—171.1 9.915 33.1 —16.413 66.8 sat 68.4 
1000.00 214 167.5 9.489 15.7 —16.533 55.0 .206 7S.2 
1100.00 .169 147.5 8.913 -1.8 —16.714 41.9 .253 77.0 
1200.00 312 132.1 8.318 —-18.7 —16.960 29.8 300 75.4 
1300.00 346 118.1 7.581 —34.8 —17.323 17.3 345 71.6 
1400.00 360 106.8 6.796 —50.8 —17.746 6.1 382 67.0 
1500.00 370 96.9 6.015 —66.7 —18.275 -5.8 .416 62.9 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC 545 Series 


Thin-Film Cascadable Amplifier 


10 to 500 MHz 


FEATURES 


Frequency Range: 10 to 500 MHz 
High Dynamic Range 

High Output Power: 

+19.0 dBm (Typ) 

Medium Gain: 10.5 dB (Typ) 
Temperature Compensated 


DESCRIPTION 


The 545 Series is a thin-film RF bipolar 
amplifier using lossless feedback for 
optimum noise figure and high dynamic 
range, and active bias to compensate for 
temperature and voltage variations. Inter- 


APPLICATIONS 
e IF/RF Amplification 


QROUND 


CASE GROUND 


UTO—TO-8T, p. 16-48 


nal blocking capacitors couple the RF 
through the amplifier. The 545 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


Guaranteed Specifications 


Te = 0° to 50°C Te = —55° to +85°C 


Typical 
Te = 25°C 


NOTE: 1. Both RF input and RF output pins are at DC ground—no blocking capacitor. 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 
KEY: +25°C 


+85°C — — — — 
-§5°C—— - —— 


SCHEMATIC 


Noise Figure 


RF 
pei 


Noise Figure, dB 


Frequency, MHz Frequency, MHz 


MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
Lone edn eke Oe ae OE BRe Snes eee eee +17 Volts Dee. Su ker san ona nae whiw en a eae he meee eerste ee 


DC Voltage 

Continuous RF Input Power ..................... +13 dBm Active Transistor Power «....cccccacwsecevven cs 720 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature ....... 54°C 
Storage Temperature ...................6. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,103,000 Hrs. 


“R” Series Burn-In Temperature ................... +100°C 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


“For further information, see High Reliability section, p. 17-2. 


+ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 545 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 


0 100 200 300 400 500 


"100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point a Second-Order Intercept Point Second-Harmonic Intercept Point 
E E & 50 
e s : 
oo os 4 
30 35 40 
0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.18 10.43 166.31 -5.59 00 1.26 20.34 
150.0 1.17 10.62 158.10 —4.40 46 1,32 20.45 
200.0 1.16 10.63 149.90 -3.21 43 1.39 20.42 
250.0 1.13 10.71 142.56 1.15 A2 1.46 20.37 
300.0 1.10 10.85 134.67 34 4 1.53 20.34 
350.0 1.06 10.91 126.57 1.64 42 1.60 20.29 
400.0 1.02 11.06 119.49 3.96 4 1.65 20.17 
450.0 1.07 11.19 110.59 4.45 50 1.68 20.03 
500.0 1.16 11,30 101.37 4.62 52 1.70 19.88 
550.0 1.27 11.42 91.92 4.57 55 1.68 19.75 
600.0 1.42 11.51 81.70 3.75 58 1.62 19.66 
650.0 1.62 11.49 71.07 2.51 59 1.53 19.64 
700.0 1.85 11.43 60.46 1,30 59 1.44 19.68 
750.0 2.15 11.25 49.77 01 59 1.31 19.78 
800.0 2.53 10.98 39.13 -1.23 59 1.17 19.94 
850.0 2.96 10.58 28.51 -2.46 57 1.06 20.19 
900.0 3.42 10.10 18.60 -2.98 54 1.08 20.50 
950.0 3.99 9.55 9.04 -3.15 52 1.22 20.83 
1000.0 4.56 8.94 —.20 -3.00 00 1.36 21.22 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S11 Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .081 3.3 10.617 167.5 —20.222 168.9 .120 30.5 
200.00 .070 8.5 10.692 155.3 —20.441 160.8 .168 37.0 
300.00 046 10.2 10.888 142.2 —20.313 150.4 214 34.3 
400.00 004 99.7 11.229 128.7 —20.128 140.0 .246 27.3 
500.00 .072 175.8 11.519 114.4 —19.883 130.0 .254 17.4 
600.00 173 169.9 11.655 98.3 —19.765 118.7 .233 §.2 
700.00 300 160.9 11.544 80.4 —19.810 106.1 .170 —7.0 
800.00 .433 149.9 11.027 62.4 —20.111 93.5 075 —11.5 
900.00 546 138.8 10.067 44.5 —20.668 81.3 .054 106.1 
1000.00 .633 129.5 8.811 28.4 —21.540 70.0 .162 111.1 


EL SNS ASEAN ASBY ES LIES EEDA PYLON SAIL LTS POODM NNER TEL LT SEER DISTR DELI LIM ESSE GBI LE DEDE  ALEE IEE CLR ENR ERE LE IT IRLLIOIEEEL LTE SLI ELL A A LEE DAE ELPA IT LAR TEE AIC AEE LIEBE EEE OAL LE LE ELEN TLE EI IE IETS TBE) 
Avantek, Inc. . 481 Cottonwood Drive, Milpltas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC 546 Series 
Thin-Film Cascadable Amplifier 
20 to 500 MHz 


FEATURES APPLICATIONS GROUND 

e Frequency Range: 20 to 500 MHz e Final Stage RF/IF Amplifier ik ©) “ee 

e High Output Power: e Mixer Driver QO + © 
+23.5 dBm (Typ) 

e High Dynamic Range () 

e Temperature Compensated ve erounp 


DESCRIPTION 


The 546 Series is a thin-film RF bipolar 
amplifier using lossless feedback for 
optimum noise figure and high dynamic 
range. Resistive feedback and active bias 
compensate for temperature and voltage 


variations. 


Internal blocking capacitors 
couple the RF through the amplifier. The 
546 Series amplifiers are available in either 
the TO-8 hermetic case or connectored 
TC-1 package. 


UTO—TO-8T, p. 1648 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Ui sc 
Symbol Characteristic 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


NOTE: 1. RF input and output connected— no blocking capacitors. 


Guaranteed Specifications 
Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C———"— 
+85°C— — — — 
en 
Gain Noise Figure 
12.0 m 20 
a © J 
as 11.8 o 
£ 11.0 & 
a 
10.5 3 
z 
10.0 
100 300 400 500 C 100 200 300 400 500 


Frequency, MHz 


Frequency, MHz 


MAXIMUM RATINGS 
DC VONOGOG: <x cis cibiw nei ven chee ode we eee de nes +17 Volts 


Continuous RF Input Power ..................... +13 dBm 
Operating Case Temperature .............. —55°C to +100°C 
Storage Temperature ....................4. —62°C to +150°C 
“R” Series Burn-In Temperature ................... +100°C 


THERMAL CHARACTERISTICS* 


Buc CHOC GP ADLDD ARMS SS EHAD RD ACTDAW TEED TS Oe we ww eB 55°C/W 
Active Transistor Power Dissipation ............... 840 mW 
Junction Temperature Above Case Temperature ....... 46°C 
MTBF (MIL-HDBK-217E, Aur @ 90C)........... 366,400 Hrs. 


*For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 


UTO/UTC 546 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 


Output VSWR 


Input VSWR 


2 
Sev 
Sas 
2 
&eEe 
8 0 
200 300 400 500 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point : Second-Order Intercept Point Second-Harmonic Intercept Point 
5 


IP), dBm 


300400 200300 400 ~~500 35 9400 200300400500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.70 10.80 153.07 —.41 .00 1.48 20.21 
150.0 1.69 10.75 138.16 —.34 83 1.56 20.25 
200.0 #2 10.75 123.16 —.39 81 1.64 20.14 
250.0 if2 10.77 108.84 26 .80 1.71 19.93 
300.0 1.73 10.78 94.21 .60 82 se 19.71 
350.0 1,71 10.74 79.48 84 82 1.82 19.42 
400.0 1.70 10.70 64.55 .88 85 1.82 19.26 
450.0 1.70 10.59 48.75 05 .90 1.79 19.06 
500.0 1.74 10.46 32.23 —1.49 95 i fg 18.89 
550.0 1.86 10.20 14.70 — 1.00 ive 18.76 
600.0 2.10 9.81 —3.69 — 1.05 1.63 18.85 
650.0 2.51 9.26 —22.99 — 1.09 1.52 19.01 
700.0 3.15 8.43 —42.99 — 1.09 1.38 19.51 
750.0 4.09 7.38 —62.09 _ 1.07 1.19 20.14 
800.0 5.46 5.99 —81.67 —_ 1.05 1.12 21.13 
850.0 7.35 4.30 —100.03 _ .99 1.31 22.42 
900.0 9.75 2.35 —117.21 — .95 1.62 24.04 
950.0 12.78 25 —134.39 —_ .86 2.00 25.66 
1000.0 16.33 —1.94 —148.23 — 13 2.44 27.55 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S32 Sz 

MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .261 —170.5 10.828 153.5 —19.567 154.8 .166 —-174.6 
200.00 .250 —167.7 10.794 124.1 —19.406 123.1 212 160.8 
300.00 241 —161.0 10.804 95.3 —19.034 93.6 .254 125.0 
400.00 .239 —148.7 10.665 65.6 —18.778 64.6 .282 82.0 
500.00 .278 —132.3 10.310 34.1 —18.614 34.4 .298 32.3 
600.00 378 —122.4 9.543 —5 —18.744 25 .299 —21.0 
700.00 524 —122.3 8.190 —37.8 —19.444 —31.8 .242 -—73.6 
800.00 .684 —129.3 5.958 —75.1 —20.911 —66.0 .086 —131.5 
900.00 811 —-139.5 2.546 —110.5 —23.611 —97.7 .146 30.6 
1000.00 .889 —149.2 —1.652 —142.0 —26.836 —124.7 355 —9.0 

Avantek, Inc. ~» 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 547 
QAVANTEK THin-Film Cascadable Amplifier 


10 to 500 MHz 


FEATURES APPLICATIONS ROUND 


Frequency Range: 10 to 500 MHz e IF/RF Amplification 
High Dynamic Range e System Front End 
Low Noise: 2.8 db (Typ) 

High Output Power: 

+19.0 dBm (Typ) id CASE GROUND 
e Medium Gain: 12.5 dB (Typ) UTO—TO-8T, p. 16-48 
e Temperature Compensated 


DESCRIPTION 

The 547 Series is a thin-film RF bipolar nal blocking capacitors couple the RF 

amplifier using lossless feedback for through the amplifier. The 547 Series 

optimum noise figure and high dynamic amplifiers are available in either the TO-8 

range, and active bias to compensate for hermetic case or connectored TC-1 UTC—TC-1, p. 16-42 
temperature and voltage variations. Inter- package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Tye cal. Guaranteed Specifications 
Symbol Characteristic = 25°C Tc = 0° to 50°C Te =-55 to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C 


Noise Figure 


Gain, dB 


Noise Figure, dB 


Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage {few nevetd nn AeGE Rane teeneenwe eee as +15 Volts Oe 5s oad doe eek OP ee wae OE Oe eee eae e 105/105°C/W 
Continuous RF Input Power ...................-. +13 dBm Active Transistor Power .........0000eeeeee 255/255 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .... 27/27°C 
Storage Temperature ...................5. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,103,000 Hrs. 


“R” Series Burn-In Temperature ................... +125°C 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


SELLS RN RI FS ER SE PEE RLS EES OO AE EET PSN SE ECE ELE DS EE Ls ET I A AGS FTE SIEM EDEN, GE RIL GOLA ELIE LEE LION BAS ADs IT ENING LE LADLE A. LENE DEEDES LOA BES GOT NENT BS 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 547 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
£ 19.75 1.50 
a 
2's < 1.40 
bas = = 
a w @ 1.30 
67 9% > > 
se = 1.20 
aQe 
Pa 1.10 
10 200 400 600 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
E E & 
g 3 3 
o on cs 
a: a a 
10 200 400 600 10 200 400 600 
Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 

1.0 4.26 1.2 —85.6 2.92 16.1 
5.0 1.63 12.4 —154.6 1.35 25.5 
10.0 1.33 127 —168.2 8.94 2.29 1.20 22.6 
20.0 1.22 12.8 —176.5 2.60 2.29 1.15 21.9 
50.0 1.20 12.8 173.9 —1.10 67 1.15 2157 
100.0 1.20 12.8 164.0 —1.54 »50 1.15 21.7 
150.0 1.20 12.8 155.0 —1.02 49 Lalit 21.8 
200.0 1.20 12.8 146.1 —.39 49 lee. 21.8 
250.0 1.20 12.9 137.2 19 49 1.25 21.9 
300.0 1.22 12.9 128.2 66 50 Pg 21.9 
350.0 1.25 13.0 118.9 74 52 1.30 21.9 
400.0 1.30 13.1 109.4 48 54 1.30 22.0 
450.0 1.35 13.1 99.5 —.07 56 1.30 22.0 
500.0 1.41 13.2 89.3 —1.00 59 1.30 22.1 
550.0 1.47 13.1 78.8 lar 22.1 
600.0 1.53 13.1 67.8 1.27 22.2 
650.0 1.56 12.9 56.5 1.33 22.3 
700.0 1.63 lea 45.2 1.38 22.5 
750.0 1.70 12.3 34.0 1.47 22.8 
800.0 1.82 11.9 22.9 1.56 23.2 
850.0 1.90 11.4 12.3 1.63 23.6 
900.0 1.99 10.9 2.0 1.70 24.0 
950.0 2.03 10.3 -8.1 1.78 24.6 
1000.0 2.08 9.7 -17.9 1.90 25.2 
1500.0 2.23 3.3 —109.3 3.55 22.9 
2000.0 1.82 —7.2 —171.0 2.03 15.9 
2500.0 2.51 —11.7 137.0 1.67 17.3 
3000.0 5.06 —17.3 74.0 1.38 20.0 
LINEARIZATION RANGE: 10.0 to 500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Sz Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
1.0 62 —1.6 1.2 —85.6 —16.1 —172.8 49 —149.90 
5.0 24 —87.5 12.4 —154.6 —25.5 —155.5 15 —44.62 
10.0 14 —111.0 ler —168.2 —22.6 —166.9 .09 —98.44 
20.0 10 —136.9 12.8 —176.5 -—21.9 —175.8 .07 —140.34 
50.0 09 —166.6 12.8 173.9 —21.7 174.3 OF 174.87 
100.0 09 174.5 12.8 164.0 —21.7 163.9 .07 140.75 
150.0 09 162.0 12.8 155.0 -21.8 154.6 .08 117.85 
200.0 09 149.4 12.8 146.1 —21.8 145.6 10 97.79 
250.0 09 138.2 12.9 137.2 —21.9 136.7 ia 79.23 
300.0 10 129.0 12.9 128.2 -21.9 128.2 12 61.56 
350.0 11 121.1 13.0 118.9 —21.9 118.5 13 44.66 
400.0 13 115.9 13.1 109.4 —22.0 110.9 13 28.39 
450.0 15 112.0 13.1 99.5 —22.0 102.2 13 12.19 
500.0 ad 108.4 13.2 89.3 —22.1 93.5 13 —4.66 
550.0 19 102.8 13.1 78.8 —22.1 84.5 we —24.56 
600.0 21 94.3 13.1 67.8 —22.2 75.3 le —48.04 
650.0 22 83.7 12.9 56.5 —22.3 66.0 14 —/2.52 
700.0 24 70.8 127 45.2 —22.5 56.6 16 —94.29 
750.0 26 57.8 12.3 34.0 —22.8 47.3 19 —112.98 
800.0 29 45.7 11.9 22.9 —23.2 38.3 oe —129.84 
850.0 31 35.1 11.4 12.3 —23.6 29.6 .24 —145.74 
900.0 33 25.8 10.9 2.0 —24.0 21.4 .26 —161.36 
950.0 34 16.5 10.3 -8.1 —24.6 13.6 .28 —176.11 
1000.0 35 6.4 9.7 -17.9 —25.2 6.2 31 170.45 
1500.0 38 —86.7 3.3 —109.3 —22.9 Le 56 70.43 
2000.0 29 -74.9 —7.2 -—171.0 —15.9 —127.3 34 —7.27 
2500.0 43 -83.0 -11.7 137.0 -17.3 142.0 20 —36.04 
3000.0 67 —106.2 -17.3 74.0 —20.0 68.5 16 —86.14 


(STR SEDER UL A ey GT Sh SS SES TRS SASS SS SER SD, BRT dS PRE RS I Tie EE EEA EI DI EAN Ae LEIS SS AR CR ISLE ATE LRT LDN OE DLOD ESE BEDE DENS SER ALB Y LIP PETE PRE A PELL EF EBC IEE A REGEN OS EE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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(n, AVANTEK UTO/UTC 552 Series 

Thin-Film Cascadable Amplifier 

5 to 500 MHz 

FEATURES APPLICATIONS @ROUND 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e Medium Gain: 15.0 dB (Typ) e High Efficiency 
e 5-Volt System 
e Temperature Compensated 


DESCRIPTION 


The 552 Series is a medium-gain, medium- 
power, thin-film RF bipolar amplifier that 
operates from 5-volt bias. It uses resistive 
feedback and active bias for stability over 
temperature and over bias variations. 


CASE GROUND 


UTO—TO-8T, p. 16-48 


Blocking capacitors couple the RF through 
the amplifier and inductors provide good 
VSWR. The 552 Series amplifiers are avail- 
able in either the TO-8 hermetic case or 
connectored TC-1 package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


mister 
Symbol Ch teristi 
a 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


SCHEMATIC 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +5 VDC unless otherwise noted) 


KEY: +25°C 
65°C = = 
-55°C —— - —— 
Gain Noise Figure 

wT TTTT] 2 
i ee ee ee s 
ea aes rs 
| A (a IE E 


12 2 
5 100 200 300 400 500 600 5 100 200 300 400 500 600 
Frequency, MHz Frequency, MHz 


MAXIMUM RATINGS 


DC VONGGO 6 icc cwiisnteewiiviverae oxi cues 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ..................... 
“R” Series Burn-In Temperature ............. 


THERMAL CHARACTERISTICS* 


verre +9 Volts OG si ctarind perc nw dwsta ann ad 5 vet eed oa Ke ee eee es LO 

foewe +13 dBm Active Transistor Power Dissipation ................ 59mW 
—55°C to +125°C Junction Temperature Above Case Temperature ........ 6°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,483,000 Hrs. 

Tee +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. ~. 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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UTO/UTC 552 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 


6 0 J 
5 100 200 300 400 500 600 5 100 200 300 400 500 600 °s 100 200 300 400 500 600 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
£ 
res] 
mn) 
o 
10 20 25 
5 100 200 300 400 500 600 5 100 200 300 400 500 600 5 100 200 300 400 500 600 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 
S-PARAMETERS BIAS = 5.00 VOLTS 
FREQ Si Sa Si2 Sz GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
05 02 —73.8 15.23 Tht —19.3 —3.3 06 19.90 57 59 
10 01 -67.1 15.20 161.5 —19.3 —8.9 06 14.47 57 —.08 
15 02 64.4 15.17 151.8 —19.3 —14.0 07 11.19 54 —.24 
20 02 —58.4 15.12 142.3 —19.3 —18.8 08 7.39 53 —.27 
25 02 —53.7 15.07 132.8 —19.4 —23.8 09 2.26 53 —.24 
30 03 —52.0 15.01 123.5 —19.4 —28.7 09 —3.96 52 —.02 
35 04 —52.6 14.94 114.0 —19.4 —33.5 10 —11.66 53 —.07 
40 05 —53.9 14.86 104.5 —19.4 —38.5 11 —19.45 53 —.01 
45 06 —55.3 14.77 95.2 —19.4 —43.5 12 —28.43 52 14 
50 07 —57.3 14.69 85.7 —19.4 —48.5 12 —38.23 52 20 
55 08 —58.1 14.60 76.1 —19.4 —53.8 13 —48.65 53 
60 09 —58.6 14.52 66.5 —19.4 —59.0 13 —59.35 54 
65 10 —59.1 14.43 56.9 —19.4 —64.6 13 —70.42 53 
70 11 —58.6 14.33 47.1 —19.4 —70.1 13 —82.64 55 
75 13 —58.3 14.25 37.1 —19.4 -75.8 12 -96.33 55 
80 15 —57.1 14.16 27.0 —19.4 -81.8 11 —111.57 56 
85 17 —56.1 14.08 16.6 —19.3 —838.0 11 —129.51 58 
90 20 —55.8 14.00 5.9 —19.4 —94.5 10 —152.32 60 
95 24 —56.1 13.90 —5.4 -19.4 —101.2 09 178.52 62 

1.00 29 —57.6 13.76 —17.2 —19.4 —108.4 11 146.78 66 

1.05 34 —60.5 13.59 —29.6 —19.5 -115.9 13 117.19 69 

1.10 41 —64.7 13.34 —42.5 -19.6 —123.9 17 92.13 72 

1.15 48 -69.9 12.99 —56.2 —19.8 —132.1 22 71.68 76 

1.20 55 —76.1 12.51 —70.2 —20.1 —140.7 28 54.07 78 

1.25 62 -83.0 11.87 84.7 —20.5 149.3 35 38.18 80 

1.30 68 —90.2 11.05 —99.3 —21.0 —157.7 41 23.68 81 

1.35 74 —97.6 10.05 —113.9 —21.6 —165.6 46 10.19 81 

1.40 78 —104.8 8.88 —128.2 —22.3 —173.2 51 —2.03 80 

1.45 82 —111.5 7.51 —142.4 —23.0 —179.9 54 —13.24 78 

1.50 84 —117.9 6.00 —156.0 —23.8 174.2 56 —23.55 76 

1,55 86 —123.7 4.30 —169.4 —24.5 168.8 58 —32.83 75 

1.60 87 —129.1 2.39 177.4 —25.1 163.9 59 —41.20 72 

1.65 87 —133.9 21 165.4 —25.7 159.5 59 —48.83 68 

1.70 88 —138.3 —2.33 159.3 —26.3 165.2 59 —55.70 63 

1.75 88 —142.3 —5.34 144.1 —26.8 151.2 59 —62.00 55 

1.80 88 —146.0 —8.93 137.4 —27.2 147.2 59 —67.96 37 

1.85 88 —149.5 —13.38 138.0 —27.7 143.3 59 —73.62 —.06 

1.90 89 —152.3 —17.92 157.4 —28.0 139.6 59 —79.18 —1.06 

1.95 89 —156.2 —18.41 —169.3 —28.4 135.3 59 —85.13 —1.87 

2.00 89 —159.6 —16.01 —155.8 —28.7 131.0 59 —90.95 -.78 

2.05 90 —162.8 —14.32 —154.8 —29.0 iz72 60 —-97.21 04 

2.10 90 —166.1 —13.23 —160.1 —29.3 123.4 60 —103.83 24 

2.15 90 —169.5 —12.70 —167.5 —29.6 119.9 60 —110.60 41 

2.20 90 —-172.8 —12.45 —175.0 —29.8 115.4 60 —117.62 43 

2.25 90 —176.2 —12.51 177.1 -30.1 111.3 60 —124.93 42 

2.30 90 -179.5 —12.72 169.0 —30.3 107.4 60 —132.30 48 

2.35 90 —177.1 —13.10 161.0 —30.7 103.5 60 —139.72 43 

2.40 90 —173.6 —13.61 152.9 -30.9 99.5 60 —147.17 44 

2.45 90 —170.0 —14.20 145.3 -31.2 95.4 60 —154.44 42 

2.50 90 166.5 —14.80 137.5 —31.4 92.0 61 —161.53 4a 


LINEARIZATION RANGE: _ 50.0 to 500.0 MHz 
SDS SE SE Pe ARS TENSE LT AR IP EE 8 Ea EL LT SES A OLS EASY FT RT Pe NS TE YT ENG RT ARS 6 SR TL ISL AT I iat HEEL) SAND SE + PS TLS ES EE SE IRE PEE SANE. EDEL ELIS 
Avantek, Inc. +» 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local rapraeantative, distributor or field sales office for further Information. Listings are In the back of thls Data Book. 
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UTO/UTC 554 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 500 MHz 
FEATURES APPLICATIONS @ROUND 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e Low Noise Figure: 2.7 dB (Typ) e High Efficiency 
e High Gain: 29.0 dB (Typ) 
e Temperature Compensated 
e 5-Volt System a 
DESCRIPTION 
The 554 Series is a two-stage thin-film bias voltage variations. Internal blocking 
bipolar RF amplifier that operates on 5-volt capacitors couple the RF through the am- 
bias to provide efficiency, high gain and plifier. The 554 Series amplifiers are avail- 
relatively low noise figure. Resistive feed- able in either the TO-8 hermetic case or 
back and active bias provide temperature connectored TC-1 package. 


compensation and increased immunity to UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +5 VDC unless otherwise noted) 
KEY: +25°C 
+85°C— — —— 


Noise Figure 


Oe a 
es rs 
poee te oe 
ies a Oe 


Oo - 
a o 


ind 


Noise Figure, dB 
pp 9 
ae @& oO 


- 


26 
5 100 200 300 400 500 600 700 


Frequency, MHz Peecuiey. MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
Le VONOS gic bens gets need eee bees anes dneter +10 Volts Die, as owen cyan s Sede cen bend xs O00 9505 604bdex 105/75°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............. 48/109 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ... 5.0/8.3°C 
Storage Temperature .........0........04. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90C)........... 575,700 Hrs. 
“R” Series Burn-In Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—1.7 grams; UTC— 21.5 grams 
Avantek, Inc. ~. 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of thie Data Book. 
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UTO/UTC 554 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 


Compression, dBm 


85400 200 300 400 500 600 700 1.05700 200 300 400 500 600 700 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point ; Second-Order Intercept Point Second-Harmonic de Aad Point 
7 70 
E 60 
i“CRA LAE 
“ 
f oLL YT he LC 
22 uM gtael bel | 1] 
5 100 200 300 400 500 600 700 5 100 200 300 400 500 600 700 5 100 200 300 400 500 600 700 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit at +25°C ambient) 


S-PARAMETERS, MAGNITUDES AND ANGLES BIAS = 5 VOLTS 
FREQ Si Sa Siz S22 
MHz Mag Ang dB Ang dB Ang . Mag Ang 
.005 .02 I7iA 28.8 18.8 —37.3 19.5 .22 178.52 
.010 .00 129.1 28.8 6.9 -37.1 9.5 2 179.04 
.020 01 —53.2 28.8 —.9 —37.1 3.5 we 177.76 
.030 01 -66.8 28.8 -5.6 -37.1 1.1 21 176.76 
.040 .02 -—70.9 28.9 —9.4 —37.0 —.7 21 175.90 
.050 .02 —78.2 28.9 —13.0 —37.0 —1.9 21 174.94 
.100 .04 —99.5 28.8 —29.0 —37.0 —6.4 al 169.91 
.150 .06 —115.1 28.8 —44.2 —37.2 —10.9 .22 165.61 
.200 .08 —124.5 28.8 —59.3 —37.3 —14.5 .23 159.93 
.250 10 —133.9 28.7 —74.4 —37.3 —18.0 .24 152.73 
.300 alee —143.3 28.7 -89.3 —37.3 —22.0 .24 145.78 
.350 13 —-150.3 28.7 —104.5 —37.5 25.3 .23 136.14 
.400 13 —156.7 28.7 —119.9 -37.6 —28.6 .23 124.48 
.450 13 —164.2 28.7 —-135.4 -37.8 32.3 21 112.81 
.500 13 -171.6 28.8 —151.4 —37.9 -35.9 .19 98.22 
.550 12 —179.4 28.8 —167.9 —38.0 -39.8 16 80.88 
.600 10 171.5 28.8 174.7 —38.2 42.8 13 60.09 
.650 .09 164.2 28.8 156.4 -38.5 46.8 .09 28.10 
.700 .07 159.3 28.7 137.1 —38.9 —50.6 .07 —29.25 
.750 .06 166.6 28.3 116.6 —39.4 —53.3 10 —97.46 
.800 .06 —171.4 ee | 95.5 —39.8 —53.4 mW —133.89 
.850 .09 —160.3 26.7 74.4 —40.4 —52.6 20 —158.64 
.900 13 —161.0 25.4 54.6 —40.4 51.3 32 -177.40 
.950 mi ig —168.2 23.9 36.3 —40.0 —48.4 38 167.65 
1.000 .20 —171.3 22.3 20.0 —39.3 —48.9 42 155.35 
1.500 Pl | 35.7 8.3 —91.9 —37.8 -—89.5 39 58.39 
2.000 42 81.9 —5.2 —174.4 —35.6 —138.1 .30 —19.86 
3.000 .82 149.5 -3.6 91.0 —25.9 116.9 .26 —149.80 
FREQ GPDEL PHASE 
GHz ns DEG 
050 .92 73 
075 .92 11 
100 88 -.10 
125 87 —.30 
150 85 —.33 
175 85 —.30 
200 84 —.26 
225 85 —.25 
250 84 -.17 
275 .84 00 
300 84 12 
325 83 25 
350 85 25 
375 85 26 
400 85 28 
425 85 19 
450 87 11 
475 87 —.13 
500 88 —.46 


LINEARIZATION RANGE: .05 to .50 GHz 


RDI Rk A TAL SRI A a a SS aa AEE ES FL MINIS ULAR GAT TORTS SS RAR GS SESS BD ERI pS RETA ESD EEE EA SRE SOA A IES TOS SEE RIESE TES ILLS, ASTIN LEE EERE LEE INI ARETE AE ED 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =~. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK UTO/UTC 558 Series 


Thin-Film Cascadable Amplifier 


5 to 500 MHz 

FEATURES APPLICATIONS coed 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e High Gain: 28.0 dB 
e 5-Volt Supply 
e Temperature Compensated 

“" CASE GROUND 
DESCRIPTION UTO—TO-8T, p. 16-48 
The 558 Series is a two-stage thin-film bias voltage variations. Internal blocking 
bipolar RF amplifier that operates on 5-volt capacitors couple the RF through the 
bias to provide efficiency, high gain and amplifier. The 558 Series amplifiers are 
relatively low noise figure. Resistive feed- available in either the TO-8 hermetic case 
back and active bias provide temperature or connectored TC-1 package. 


compensation and increased immunity to UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 
Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +5 VDC unless otherwise noted) 


KEY: +25°C 
+85°C — a= au au 
SS 


Noise Figure 


co 
oc 
om g 
z 2 
o 
- 2 
26 = 
10 100 200 300 400 500 600 700 "40 100 200 300 400 500 600 700 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
Ce VONOOS eo goat bes 605 eere eben aa wan 9 <8 Od +9 Volts Oe osetia Sbtse atG sheds seams aeaRehee wows eae 105/75°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............. 48/228 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .. 5.0/17.0°C 
Storage Temperature .................005. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 572,300 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—1.7 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
3-98 


UTO/UTC 558 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


- Power Output Input VSWR Output VSWR 
Ee 2.25 2.0 
oo 2 
Te oo ope, Saas et tT TL 
Bos ts E 17s ee e ES 
5 3 a Q 5 hee gy 15 ae ae ee aa hs 
=r 2 . > 
& SEF 13 1.25 1.25 
8 1.0 1.0 
1250 100 200 300 400 500 600 700 “10 100 200 300 400 500 600 700 “10 100 200 300 400 500 600 700 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point om Second-Order Intercept Point Second-Harmonic Intercept Point 
30 
» a __ | ta tl | 
E on E E 
co co rea] 
a o 30 ~~ 40 
ro oS cc 
= 2 = 20 = 30 
310 100 200 300 400 500 600 700 1019 1400 200 300 400 500 600 700 2010 100 200 300 400 500 600 700 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 
S-PARAMETERS BIAS = 5 VOLTS 
FREQ Si a; _ Sz S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
005 03 141.3 28.7 21.8 —37.3 . 21.9 25 172.18 
010 01 68.3 28.8 8.2 —37.2 10.3 23 176.01 
020 01 3.3 28.7 —1 —37.2 4.5 23 176.31 
030 01 —25.2 28.7 4.8 —37.2 2.3 23 175.85 
040 01 —44.0 28.7 —8.6 —37.2 3 22 175.25 
050 02 —56.6 28.7 —12.0 —-37.2 —4 22 174.53 
100 03 —93.0 28.7 —27.2 —37.2 —5.5 22 170.91 
150 05 —114.6 28.6 —41.5 —37.3 —8.4 22 167.12 
200 07 —130.1 28.6 —55.6 —37.3 10.4 22 162.93 
250 00 —143.0 28.6 —69.6 —37.3 -13.9 23 158.31 
300 11 —153.6 28.5 —83.5 —37.4 —16.4 23 153.27 
350 14 —164.1 28.5 —97.6 —37.3 —19.2 22 147.15 
400 16 —174.6 28.6 —111.9 —37.4 —21.8 21 139.73 
450 us 174.5 28.6 —126.4 —37.4 —23.8 20 131.54 
500 19 162.9 28.6 —141.4 —37.5 26.3 17 122.52 
550 21 150.6 28.7 —156.9 —37.5 —29.8 15 113.09 
600 23 137.9 28.7 —173.1 —37.5 —33.4 11 103.82 
650 25 125.1 28.7 169.9 —37.4 —36.4 08 98.50 
700 27 112.6 28.6 151.9 —37.6 —40.4 04 118.83 
750 29 100.8 28.3 133.0 —37.8 42.8 05 —169.85 
800 28 89.8 27.8 113.3 —38.2 —~46.8 11 —163.55 
850 26 80.6 27.0 93.5 —38.7 —48.8 18 —172.30 
900 23 74.2 25.9 74.3 —39.0 —50.2 24 176.85 
950 19 71.9 24.5 56.4 —39.3 —49.5 29 166.35 
1.000 15 74.8 23.0 40.0 —39.4 —48.1 33 157.12 
1.500 23 63.5 8.2 —66.6 —37.3 —72.1 22 75.12 
2.000 35 23.8 —1.9 —135.1 —35.3 —93.3 22 —23.14 
3.000 87 —24.4 —23.4 156.3 —33.5 103.1 31 —170.17 
FREQ GPDEL PHASE 
GHz ns DEG 
050 .87 48 
075 87 —.09 
100 82 —.27 
125 81 —.34 
150 79 -.31 
175 78 —.23 
200 78 —.09 
225 19 —.08 
250 78 03 
275 78 19 
300 ht 29 
325 78 40 
350 .80 32 
375 19 28 
400 80 29 
425 .80 15 
450 81 —.04 
475 82 —.31 
500 .83 —.66 
LINEARIZATION RANGE: .05 to .50 GHz 
2 NE A PRI IT RAILS EI EUS ETE EE PEPER SERIE WN ERA SLI PORES BO dL TIE ED LE MENTS AE ET ISI TT ADP I AT NE GL ET I SA ETC TED PN SE TE I TST 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of thie Data Book. 
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QAVANTEK 


UTO/UTC 561 Series 


Thin-Film Cascadable Amplifier 


10 to 500 MHz 


FEATURES 


e Frequency Range: 10 to 500 MHz 
e High Output Power: 

+27 dBm (Typ) 
e Temperature Compensated 


DESCRIPTION 


The 561 Series is a thin-film RF bipolar 
amplifier that is protected against exces- 
sive high input power protected and stabi- 
lized for temperature and_ voltage 
variations. The RF input is transformer 


APPLICATIONS 


e IF/RF Amplification 
e Power Output Stage 


coupled and the output is coupled through 
blocking capacitors. The 561 Series ampli- 
fiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 


@QROUND 


CASE GROUND 


UTO—TO-8T, p. 16-48 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Ui Laesoeh 
Symbol Ch teristi 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Te = 0° to 50°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


NOTE: 1. RF input is at DC ground—no blocking capacitor. 


SCHEMATIC 


Guaranteed Specifications 
Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C — = onan ames 
eS 


Noise Figure 


Frequency, MHz 


Frequency, MHz 


MAXIMUM RATINGS 


DG VONAGE 222i ccanredrvewitverasewencurs 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ..................... 
“R” Series Burn-In Temperature ............. 


THERMAL CHARACTERISTICS* 


caw ee 16 Volts OS 2xiuss saa dotenons weed gaa Oban aad Oe we ceewoen ne Ee 
Tee +18 dBm Active Transistor Power Dissipation ............... 950 mW 
—55°C to +100°C Junction Temperature Above Case Temperature ....... 52°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 452,800 Hrs. 
fa wea +100°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. - 481 Cottonwood Drive, Milpitas, CA 95035 
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UTO/UTC 561 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
£ 20 
ig: 
= 28 
éo8 
s- 82 
kee 
S 26 : : 
0 100 200 300 400 500 100 200 300 400 500 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point 


30 
0 100 200 300 400 500 
Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READINGS BIAS = 15.00 VOLTS 


FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.31 14.26 156.15 —1.77 .00 1.31 21.15 
150.0 1.37 14.44 142.21 —1.49 13 1.28 21.02 
200.0 1.44 14.50 129.84 34 70 1.25 20.82 
250.0 1.51 14.45 116.92 1.65 15 121 20.60 
300.0 1.57 14.45 102.98 1.92 19 1.16 20.33 
350.0 1.61 14.43 88.60 1.76 82 1.10 20.01 
400.0 1.61 14.32 73.57 95 85 1.06 19.65 
450.0 1.54 14.14 57.83 —.54 90 1.10 19.30 
500.0 1.41 13.90 41.35 —2.81 92 1.19 18.90 
550.0 1.2f 13.60 24.63 — .95 1.34 18.47 
600.0 1.16 13.16 7.01 —_ 1.00 1.55 18.09 
650.0 1.33 12.64 —11.62 — 1.03 1.84 17.90 
700.0 1.73 11.80 —30.17 — 107 2.26 17.93 
750.0 2.42 10.57 —50.12 _ 1.13 2.87 18.36 
800.0 3.55 8.93 —70.82 —_ 1.16 3.48 19.42 
850.0 5.17 6.63 —91°98 to Tel t 3.84 21.20 
900.0 7.15 3.64 —110.84 —_ 1.01 3.88 23.75 
950.0 8.82 .07 —128.38 — 84 3.59 26.85 


1000.0 9.44 —4.20 —141.06 — .00 3.20 30.85 
LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 


FREQ S41 Sa Si2 Sx 
—MA2z Mag Ang Ag Ang Mag Ang 
100.00 .136 129.5 12.878 157.7 —20.685 —4.5 .076 154.9 
150.00 .159 105.8 12.832 144.4 —20.716 —8.0 .083 160.0 
200.00 shit 87.6 12.815 132.8 —20.703 —12.3 .092 159.2 
250.00 .190 74.1 12.726 121.5 —20.721 -15.8 .098 153.6 
300.00 .196 63.4 12.692 109.6 —20.691 —-18.8 .100 149.2 
350.00 .194 55.1 12.719 97.6 —20.639 —22.6 .095 144.3 
400.00 .184 50.0 12.706 84.3 —20.528 —26.0 .083 140.6 
450.00 .170 49.3 12.601 Fis —20.391 —29.8 .065 140.9 
500.00 .163 53.1 12.451 57.8 —20.247 —32.6 .045 150.6 
550.00 .168 59.6 12.214 43.6 —20.018 —37.0 .031 —176.4 
600.00 .185 64.5 11.903 29.6 —19.715 —41.6 .042 —132.0 
650.00 .208 66.5 11.503 15.4 —19.446 —45.8 .068 —114.0 
700.00 227 66.9 11.121 2.0 —19.231 —51.5 .101 —106.0 
800.00 .237 67.2 10.077 —24.4 —18.634 —65.8 .198 —100.1 
900.00 .238 82.1 9.117 —54.7 —18.163 —85.2 .360 —108.4 
1000.00 381 99.9 7.407 —91.1 —18.489 —113.8 554 -—132.2 
Avantek, Inc. +» 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 


3-101 


QAVANTEK 


UTO/UTC 571 Series 


Thin-Film Cascadable Amplifier 


50 to 500 MHz 


FEATURES 


e Frequency Range: 50 to 500 MHz 
e High Reverse Isolation: 50 dB 

e Low VSWR 

e Temperature Compensated 


DESCRIPTION 


The 571 Series is a medium-gain bipolar 
RF amplifier that uses resistive feedback 
and active bias for temperature compensa- 
tion and increased immunity to bias voltage 
variations. Built on a thin-film substrate, this 


APPLICATIONS 


e IF/RF Amplification 
e Pre-Mixer RF Stage 
e Post LO Amplifier Stage 


cascode amplifier is specially designed for 
high isolation applications. The 571 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 


QROUND 


vt 
CASE GROUND 


UTO—TO-8T, p. 16-48 


UTC—TC-1, p. 16-4 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 
Reverse Isolation 


Typical 
Te = 25°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


SCHEMATIC 


Guaranteed Specifications 


Te = 0° to 50°C 


Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C — <= << oo 
SS 


14 
0 100 200 300 400 500 600 
Frequency, MHz 


Noise Figure, dB 


Noise Figure 


100 200 300 400 500 600 
Frequency, MHz 


MAXIMUM RATINGS 


DG VONGGO: vecs ne xeSeususevedavieecasacies 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ..................... 
“R” Series Burn-In Temperature ............. 


THERMAL CHARACTERISTICS* 


owns os 17 Volts OS 6.s66a bee RUSH ORE RV ERATE ROSS EK RGRR eres POOe oe 

rrr +13 dBm Active Transistor Power Dissipation ............ 150/180 mW 
—55°C to +125°C Junction Temperature Above Case Temperature .... 16/19°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 537,400 Hrs. 

errr +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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UTO/UTC 571 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Third-Order Intercept Point Second-Order Intercept Point 


IP;, dBm 
IP. 9 dBm 


Power Output 
@ 1 dB Gain 
Compression, dBm 


8 
0 100 200 300 400 500 600 0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


Second-Harmonic Intercept Point Reverse Isolation 


HP,, dBm 
I 
Sate 


ab 


20 LOG S15, dB 
| 
8 


0 500 
Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.10 15.2 133.7 —.85 — 1.13 58.6 
150.0 1.14 15.3 107.2 —.68 1.46 1.09 54.8 
200.0 1.18 15.3 81.4 19 1.45 1.06 52.0 
250.0 121 15.3 55.1 55 1.47 1.05 51.3 
300.0 1.23 15.3 28.6 Je 1.47 1.06 50.4 
350.0 1.23 15.3 2.3 1.09 1.49 1.09 49.7 
400.0 1.23 15.3 —24.7 76 1.51 1.13 49.5 
450.0 1.26 15.3 -52.1 .03 1,55 1.18 49.4 
500.0 1.36 15.3 —80.6 —1.80 1.58 1.24 49.6 
S-PARAMETERS BIAS = 15.00 VOLTS 

FREQ Si Sa Si2 Szz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .049 —104.0 15.5 142.9 —58.6 53.6 .060 48.2 
200.00 .087 —115.3 15.4 97.3 —§3.1 35.5 .030 —48.3 
300.00 .108 —123.2 15.3 ye 4 —§0.3 13.2 .040 —139.4 
400.00 2 —119.5 15.3 4.9 —48.9 -9.3 .069 160.1 
500.00 .154 —101.0 15.4 —45.5 —48.7 —31.9 .116 112.0 
600.00 313 —102.6 15.0 —101.7 —49.9 —44.0 a 65.0 
700.00 537 —124.4 13.3 —162.1 —51.0 —25.6 217 15.3 
800.00 722 —150.7 9.8 142.9 —50.8 —§3.7 .228 —25.6 
900.00 .840 -175.5 6.0 93.2 —49.9 —89.0 .241 —§3.9 
1000.00 885 163.2 1.7 49.5 —49.9 —110.6 .269 —80.3 
1100.00 .900 144.5 2.5 10.0 —50.5 —121.8 302 —106.3 
1200.00 901 128.1 6.6 —26.5 —51.6 —129.0 335 —132.2 
1300.00 .902 113.9 -10.5 —59.1 —§3.4 —138.7 368 —156.7 
1400.00 .893 100.4 -—14.3 —90.2 —55.8 —148.2 396 178.7 
1500.00 .894 87.2 -17.9 —-119.7 —55.8 —158.8 422 155.5 
Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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/p, AVANTEK UTO/UTC 572 Series 
Thin-Film Cascadable Amplifier 
50 to 500 MHz 
FEATURES APPLICATIONS aROUND 


e Frequency Range: 50 to 500 MHz 
e High Reverse Isolation: 50 dB 

e Low VSWR 

e Temperature Compensated 


DESCRIPTION 


The 572 Series is a medium-gain bipolar 
RF amplifier that uses resistive feedback 
and active bias for temperature compensa- 
tion and increased immunity to bias voltage 
variations. Built on a thin-film substrate, this 


e IF/RF Amplification 
e Pre-Mixer RF Stage 
e Post LO Amplifier Stage 


cascode amplifier is specially designed for 
high isolation applications. The 572 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 


CASE GROUND 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 


Te= = 0° to 50°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 
Reverse Isolation 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


SCHEMATIC 


Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C— ——— 
-55°C — - — 


17 
0 100 200 300 400 500 600 
Frequency, MHz 


Noise Figure, dB 


Noise Figure 


100 200 300 400 500 600 
Frequency, MHz 


MAXIMUM RATINGS 


OG VONGGE cse0 ecko ces ev ace ease er dane ener 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ..................... 
“R” Series Burn-in Temperature ............. 


THERMAL CHARACTERISTICS* 


et es 17 Volts Gye cave ni bee eceriansces esky cvaneiedeexouss WEICTOW 

ee +13 dBm Active Transistor Power Dissipation ............ 150/180 mW 
—55°C to +125°C Junction Temperature Above Case Temperature .... 16/19°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 539,400 Hrs. 

ere +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: 


(typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 
@ 1 dB Gain 
Compression, dBm 


Power Output 


100 200 300 400 500 600 


Frequency, MHz 


Third-Order Intercept Point 


0 100 200 300 400 500 
Frequency, MHz 


UTO/UTC 572 Series 
Thin-Film Cascadable Amplifier 


Second-Order Intercept Point 


0 100 


200 300 400 500 


Frequency, MHz 


AUTOMATIC NETWORK. ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READINGS 


FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.15 19.1 132.7 —.30 — 1.10 58.6 
150.0 1.18 19.1 105.8 —.45 1.48 1.06 55.5 
200.0 1.21 19.1 79.6 .10 1.47 1.08 53.0 
250.0 1.23 19.0 52.9 14 1.48 1.12 52.3 
300.0 1.25 18.9 26.2 19 1.47 1.17 §1.3 
350.0 1.25 18.8 —.1 64 1.47 1.22 50.4 
400.0 1.24 18.8 -26.7 .68 1.50 1.29 50.2 
450.0 1.24 18.7 —54.0 .23 1.54 1.37 50.0 
500.0 1.29 18.6 —82.2 —1.22 1.57 1.45 49.8 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S12 S2 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .077 —62.6 19.4 141.9 —58.3 51.3 .044 31.3 
200.00 101 —109.4 19.3 95.6 —§3.9 35.7 .047 —99.7 
300.00 112 —150.2 19.0 49.5 —51.0 12.0 .089 —159.3 
400.00 .100 —157.4 18.9 3.0 —49.7 -11.8 136 155.1 
500.00 .109 72.9 18.8 —46.4 —49.4 —40.1 191 113.4 
600.00 235 —4.9 18.3 —100.8 —49.6 -75.8 .254 70.4 
700.00 455 —58.6 16.6 —158.6 —48.7 -73.8 .282 25.3 
800.00 .662 —103.2 13.5 148.1 —47.2 —23.9 .263 —10.4 
900.00 811 —140.0 10.2 98.4 —46.3 —67.4 .269 -33.3 
1000.00 .870 —171.7 6.2 53.8 —46.4 —96.6 309 —56.7 
1100.00 .892 162.7 2.3 13.2 —47.0 —113.2 351 —82.3 
1200.00 .891 140.4 —1.2 —23.4 —48.4 —123.8 389 —108.5 
1300.00 .893 120.8 —4.9 —56.9 —50.5 —135.8 423 —133.6 
1400.00 .883 102.3 8.4 —89.3 —53.9 —147.4 .450 —158.3 
1500.00 883 84.5 —11.6 —119.7 —57.1 —160.2 .479 178.7 


Avantek, Inc. . 


481 Cottonwood Drive, Milpitas, CA 95035 
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BIAS = 15.00 VOLTS 


« Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this ‘Data Book. 


Mp, AVANTEK UTO/UTC 573 


Thin-Film Cascadable Amplifier 
10 to 500 MHz 


FEATURES APPLICATIONS ROUND 


e Frequency Range: 10 to 500 MHz e IF/RF Amplification 
e High Reverse Isolation: e Pre/Post Mixer Amp 
50 dB (Typ) e Communications Intelligence 
e¢ Low VSWR e Signal Intelligence 
e Temperature Stabilized 
CASE GROUND 
DESCRIPTION UTO—TO-8U, p. 16-48 
The 573 Series is a medium-gain bipolar amplifier is specially designed for high 
RF amplifier that uses feedback and active reverse isolation applications. The 573 
bias for temperature stabilization and Series amplifiers are available in either the 
increased immunity to bias voltage vari- TO-8 hermetic case or connectored TC-1 
ations. Built on a thin-film substrate, this package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


: Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 
Reverse Isolation 

10-200 MHz 

200-500 MHz 
Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 
KEY: +25°C 

eOg 6p Seton 

65°C —— + ——— 


Reverse Isolation Noise Figure 


-40 ea) 

ao so) 

= 0 1) 5 

2 S 2 

3 60 , ‘w LL 

fiTitLti tl) °° 3 

70 2 
Frequency, MHz Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS 
INS VONEGG oc ctectcneecendiseniedsuceeniwenne ds 17 Volts DiS Ss caueascdnbieeaessbadeea eV iedetateaeesses 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 150 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 16°C 
Storage Temperature ..................0.. —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Lietings are in. the back of this Data Book. 
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UTO/UTC 573 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


E a Output Input VSWR Output VSWR 
ie) 
ee 
fae 
3>Oo co co 
Oms = > 
s 23 $ > 
o@F 
a8 
oO 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point t setehctlae Harmonic Intercept Point 
E E E 
es 5 = 
oy a" =f 
0 200 400 600 0 200 400 600 0 200 400 600 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S41 Sa Si2 Sx GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang K ns DEG 
.005 .07 —115.9 14.6 -—171.2 -65.1 15.6 .07 -—65.76 165.64 3.23 
.010 .04 —135.7 14.7 -177.0 64.3 10.6 .04 —51.47 151.16 3.23 2.72 
.015 .04 —146.8 14.7 -179.6 —63.2 8.6 .03 —39.18 133.10 1.45 1.11 
.020 .04 —153.4 14.7 178.7 -63.1 7.7 .03 —29.58 130.68 .98 38 
.025 .04 —157.5 14.7 177.2 63.3 11.9 .03 —21.94 133.33 81 —.07 
.030 .03 —160.8 14.7 175.9 63.5 8.3 .03 —15.81 136.78 me —.36 
.035 .03 —162.7 14.7 174.7 —63.3 14.2 .02 —10.88 133.81 .65 —.55 
.040 .03 —164.4 14.7 173.6 63.5 14.2 .02 -6.77 136.45 .64 —-./0 
.045 .03 —165.8 14.7 tres —62.7 14.4 .02 —3.26 125.01 61 —.80 
.050 .03 —167.0 14.7 171.4 -62.8 17.6 .02 —.10 126.51 .60 —.86 
.100 .04 —174.0 14.7 161.4 61.3 31.5 .03 19.18 106.28 56 —.92 
.150 .04 -177.9 14.7 151.7 —59.6 41.1 .03 29.85 87.94 54 —.66 
.200 .05 177.5 14.7 142.0 —58.5 46.2 .04 37.55 77.58 54 -.30 
.250 .06 170.9 14.6 132.4 —56.9 48.6 .04 44.00 64.50 54 .04 
.300 .07 164.5 14.6 122.6 —55.3 51.6 05 48.35 53.51 54 .27 
.350 .08 157.7 14.6 112.8 —53.6 52.4 .06 50.85 44.09 55 39 
.400 .09 149.8 14.5 102.8 —52.1 50.8 .07 52.23 37.48 56 38 
.450 10 142.4 14.5 92.6 —50.8 50.1 .08 52.20 32.08 or 16 
.500 rt 134.8 14.4 82.2 —49.4 47.5 .09 50.34 27.41 58 —.23 
.600 12 119.4 14.2 60.6 —46.5 41.5 1 44.36 19.92 .60 
.700 12 105.1 13.9 37.8 —43.7 30.7 14 34.09 14.98 .63 
.800 10 97.4 13.2 13.6 —41.1 17.0 se 20.41 11.94 .67 
.900 .07 112.3 42.1 —11.3 —38.9 —4 19 4.18 10.45 .69 
1.000 10 144.8 10.5 —36.0 —37.1 —19.6 .20 —13.89 10.27 .68 
1.200 .28 132.9 5.4 —78.4 —35.2 —58.9 19 —49.53 13.90 59 
1.400 44 104.1 —1.3 -99.5 —34.6 —93.3 AS —80.67 24.36 .29 
1.600 55 rer —5.6 —90.7 —34.2 —122.9 13 —106.33 33.26 -—.12 
1.800 .63 52.2 —~4.7 -89.1 —33.8 —149.4 “a —127.86 25.46 —.02 
2.000 .68 27.7 —3.5 —106.5 —33.2 —173.9 oy i —145.40 18.60 24 
2.200 + a 2.3 -2.9 —131.0 —32.3 160.2 Pe le —159.50 14.20 34 


ERE RS PEL AL ET I aE EL REL BT FO LTE ESE LET TS OY LE LIE LE OI LAS FEY PELE POE TELE ST ST LPL ENLIST LIER IED PILED OES EE LIDDY LLIN E LED ESET D IDE RIEGEL NEISSERIA LIS TINE ITI TEI DEAT EEE ITE 
Avantek, Inc. » 481 Cottonwood Drive, Milpltas,CA95035 . Contact your local representative, distributor or field eales office for further information. Listings are in the back of this Data Book. 
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OAVANTEK 


UTO/UTC 1001 Series 
Thin-Film Cascadable Amplifier 
5 to 1000 MHz 


FEATURES 


Frequency Range: 5 to 1000 MHz 
Medium Gain: 15.0 dB (Typ) 

Low VSWR 

Low Current Operation: 

10 mA (Typ) 


DESCRIPTION 


The 1001 Series is a thin-film bipolar RF 
amplifier that uses resistive feedback and 
active bias to provide a stable, reliable 
gain stage. Inductively-coupled input and 


APPLICATIONS 


e IF/RF Amplification 
e Low Power Systems 


QROUND 


CASE GROUND 


UTO—TO-8U, p. 16-48 


under all conditions. Input and output 
blocking capacitors couple the RF through 
the amplifier. The 1001 Series amplifiers 
are available in either the TO-8 hermetic 


output circuits provide good VSWR case or connectored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


Typical Guaranteed —— 


Te = 25°C Te = 0° to 50°C = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 


ree] 

mo) 

£ 

& 

13 13 
0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
a VOUROE. 14. ¢4Sewes o4 8 ae ns oHOnae aes Boeewe dese 17 Volts OS 6s iw ceees toneuneh ORS F eR ds eee eee wa ee need es 90°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ................ 67 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 6°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,156,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: 


Avantek, Inc. 


(typical) UTO— 2.1 grams; UTC — 21.5 grams 


481 Cottonwood Drive, Milpitas, CA 95035 


Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book 
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UTO/UTC 1001 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
Ss 8 
23 
s= 3 
& Oe 
& 
0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
20 
18 
E £ & 
Oo 
@ 16 = ~ 
oe of e 
12 a 
10 12 15 
0 200 400 600 800 1000 0 200 400 600 800 1000 0 #200 400 600 800 1000 


Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE FLAT GPDEL VSWR ISOL 
MHz IN dB DEG DEV dB ns OUT dB 
100.0 1.24 15.77 157.94 —2,35 —.22 _ 1.23 20.46 
150.0 1.24 15.65 148.39 —1.06 -—.10 .55 1.25 20.47 
200.0 1.22 15.55 138.08 —.53 —.01 .60 1.24 20.55 
250.0 1.24 15.53 126.62 —1.15 .00 .60 1.24 20.44 
300.0 1.25 15.57 116.62 —.30 —.02 .56 1.26 20.23 
350.0 1.25 15.41 106.42 33 A2 .60 1.25 20.30 
400.0 1.25 15.41 95.06 -—.18 12 .59 1.26 20.30 
450.0 1.25 15.47 85.15 74 .06 .56 1.24 20.20 
500.0 1.25 15.41 74.99 1.43 12 58 1,25 20.13 
550.0 1.23 15.44 64.36 1.64 10 .59 1.26 20.18 
600.0 1.20 15.42 53.62 1.75 mit .59 1.25 20.23 
650.0 1.20 15.36 43.04 2.02 AL .62 1.24 20.23 
700.0 1.18 15.52 31.25 1.07 .01 .60 1.23 20.22 
750.0 1.15 15.58 21.59 2.25 —.04 .58 1.26 19.98 
800.0 1.09 15.54 10.53 2.03 .00 .66 1.25 20.35 
850.0 1.09 15.61 2.21 AZ —.06 .67 1.24 20.28 
900.0 1515 15.67 —13.77 -.58 -.12 .67 1.22 20.38 
950.0 1.25 15.63 —26.34 —2.32 —.08 72 1.23 20.13 
1000.0 1.38 15.69 —39.78 —4,92 -—.15 73 1.20 20.14 
1050.0 1.56 15.62 —52.70 —_ _ | 1.19 20.85 
1100.0 1.05 15.42 —65.49 —_ — 76 1.19 20.35 
1150.0 2.26 15.28 —80.08 —_ _ 82 1.20 21.04 
1200.0 2.75 14.79 —94.92 — a 85 1.25 21.56 
LINEARIATION RANGE: 100.0 to 1000.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ | ——— a ee 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .036 -8.9 15.18 155.9 —19.82 —7.2 .016 89.7 
200.00 .052 —23.3 15.04 136.6 —19.82 -16.3 .031 63.5 
300.00 .079 —36.4 15.05 114.5 -—19.82 —25.6 .038 43.2 
400.00 110 —51.7 14.94 92.5 —20.09 —34.8 .037 17.9 
500.00 146 —68.0 14.92 71.2 —20.00 -—45.6 .029 -19.9 
600.00 177 —85.3 14.88 50.1 20.09 —55.6 .027 -89.8 
700.00 .198 —101.8 15.01 27.5 —20.26 -65.1 .048 —151.0 
800.00 .206 —121.8 14.90 6.3 —20.45 -76.2 .081 177.8 
900.00 .187 —147.0 15.12 -18.8 —20.53 —88.7 114 149.6 
1000.00 .139 172.7 15.35 —44.4 -—20.45 —100.7 .133 125.6 
1100.00 146 87.9 15.39 72.5 —20.72 —118.0 122 95.6 
1200.00 .320 24.2 14.95 —105.3 —21.51 -138.4 .052 59.9 
1300.00 .558 —-16.2 13.73 —141.6 —23.22 —161.7 .074 —130.1 
1400.00 744 —47.1 11.45 —174.0 —26.38 176.6 212 —166.6 
1500.00 .839 71.6 8.38 157.7 -—30.75 158.6 .325 166.4 
La Ry GR A RTPA POA, BS eS DT SENS LR SS REE SLT SE ELT LDL OM 2 LET ETON OS ELT SE TT LETTE ADL NE ES TTT CTR EEE IE BSE ILD IDOLE EEC LEVEE LINE ALSACE ALPE L TI OP ODOT ELSE LIU TE. 
Avantek, Inc. .« 481 Cottonwood Drive, Milpitas,CA 95035. . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 1002 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 1000 MHz 


FEATURES APPLICATIONS @ROUND 


e Frequency Range: 5 to 1000 MHz e IF/RF Amplification 
e Medium Gain: 14.5 dB (Typ) 
e Medium Output Power: 

+8.5 dBm (Typ) 


CASE GROUND 
DESCRIPTION | UTO—TO-8U, p. 16-48 
The 1002 Series is a thin-film bipolar RF conditions. Input and output blocking 
amplifier that uses resistive feedback and capacitors couple the RF through the 
active bias to provide a stable, reliable gain amplifier. The 1002 Series amplifiers are 
stage. Inductively-coupled input and output available in either the TO-8 hermetic case 
circuits provide good VSWR under all or connectored TC-1 package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Symbol Characteristic Typical " 
Te = 25°C Te:= 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C — = ee eee 
OTS memes 35 eee 


Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG VONGGS cicccctace een Reed shea Deane nee DEER S 17 Volts De 66660 k db Mie OPER RL ORE D Kd OS ROTO SES SNEWS 90°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 120 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 11°C 
Storage Temperature ..................4.. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,246,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p.17-2 . 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 1002 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 


Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 


0 200 400 600 800 1000 


Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
E B 
co .] 
7 a 
“ a. 
cf = 
20 30 
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.36 14.85 156.93 =AT — 1.14 20.63 
150.0 1.37 14.72 145.59 —92 63 1.13 20.69 
200.0 1.40 14.66 134.27 —1.06 63 1.14 20.69 
250.0 1.43 14.67 122.98 —1.16 62 1.15 20.70 
300.0 1.45 14.70 111.95 —1.02 60 1.16 20.75 
350.0 1.49 14.68 101.24 —.54 59 1.18 20.76 
400.0 1.54 14.65 90.56 —.04 59 1.20 20.76 
450.0 1.57 14.56 80.05 63 .59 1.23 20.81 
500.0 1.60 14.53 69.29 1.05 .60 1.25 20.81 
550.0 1.63 14.49 58.39 1.34 .60 1.28 20.84 
600.0 1.65 14.44 47.72 1.86 .60 1.32 20.83 
650.0 1.67 14.43 36.75 2.08 61 1.37 20.82 
700.0 1.66 14.40 25.68 2.20 .63 1.40 20.79 
750.0 1.63 14.40 14.22 1.92 64 1.45 20.73 
800.0 1.59 14.42 2.58 1.46 65 1.52 20.68 
850.0 1.52 14.49 -9.35 71 .68 1.57 20.60 
900.0 1.43 14.52 —21.84 —.58 a 1.62 20.51 
950.0 1.31 14.62 —34.85 —2.40 74 1.68 20.47 
1000.0 1.18 14.69 —48.37 —4.74 mf i 1de 20.40 
1050.0 1.08 14.73 62.42 i 81 1.73 20.41 
1100.0 1.24 14.70 —77.41 — .86 1.71 20.47 
1150.0 1.54 14.50 —93.33 —_ .93 1.65 20.66 
1200.0 2.00 14.17 —110.74 _ 97 1.55 21.05 
1250.0 2.70 13.68 —128.23 — 95 1.41 21.75 


LINEARIATION RANGE: 100.0 to 1000.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S11 Sa S12 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .048 8 14.48 156.3 —20.00 -6.8 .031 174.6 
200.00 .070 —10.2 14.38 137.1 —20.00 —15.3 .034 167.6 
300.00 .102 —25.1 14.47 115.0 —19.91 —24.5 .042 163.5 
400.00 136 —41.6 14.45 93.1 —20.00 —33.2 .056 163.0 
500.00 175 —60.1 14.48 12.2 —19.74 43.8 .081 159.5 
600.00 .206 —79.0 14.57 50.0 —19.66 —53.1 114 154.0 
700.00 .224 —96.4 14.82 27.1 —19.57 63.2 161 140.2 
800.00 .221 —117.4 14.81 5.6 —19.49 —75.5 Rab 125.0 
900.00 185 —143.6 15.15 —20.6 —19.17 —89.7 .270 105.1 
1000.00 .108 168.1 15.55 —47.4 —18.79 —105.0 .319 79.9 
1100.00 158 54.6 15.65 —78.0 —18.71 —127.1 351 44.8 
1200.00 .405 8 15.07 —113.9 —19.66 —153.7 324 —2.1 
1300.00 .658 —36.6 13.45 —152.0 —21.83 176.4 291 -65.7 
1400.00 818 —64.4 10.62 175.5 —25.51 149.7 314 -125.3 
1500.00 885 —86.9 7.30 148.4 —30.46 126.0 .383 —170.0 


MS RNA AS SESS ERS EL IGE SE A RAE SN SESS EI IONE EEL LN GEES LIED SELES LEE EPIL DELI FONT ORLA EDR A SIG TEE LD AE ILENE, BIEL NEES OED ELLE SE TILIA EEE SELENITE IH AE SETS LEN LIL STEVE LD ITED EE TD ANE IDG D EEE PONIES CLOT ARE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK 


FEATURES 


e Frequency Range: 5 to 1000 MHz 
e High Dynamic Range 
e High Output Power: 
+21.0 dBm (Typ) 
e Noise Figure: 5.0 dB (Typ) 
e Temperature Compensated 
e Surface Mount Option 


DESCRIPTION 


The 1005 Series is a medium-gain, thin- 
film bipolar RF amplifier using resistive 
feedback and active bias for stability over 
temperature and bias variations. Inductive 


UTO/UTC/PPA 1005 Series 


Thin-Film Cascadable Amplifier 


5 to 1000 MHz 


APPLICATIONS 


e IF/RF Amplification 
e Output Stage 
e Surface Mount Assembly 


CASE GROUND 


UTO—TO-8T, p. 16-48 


blocking capacitors. The 1005 Series 
amplifiers are available in three packages: 
the surface mount hermetic PP-38 (.375 in. 
x .375 in.) case, the TO- 8 hermetic case 


networks maintain good VSWR while the and the connectorized TC-1 case. 


RF is coupled through input and output 


PPA—PP-38, p. 16-35 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Symbol Characteristic Bi oies 
= 25°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 
Power Output @ +1 dB Compression (Min.)' 
Input VSWR (Max.) 
Output VSWR (Max.)? 
Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 
NOTES: 1. PPA, Power Output = +19.5 dBm from 0° to 50 °C and +18.5 from —55° to +85°C 
2. PPA, Output VSWR = 2.2:1 (Max.) Guaranteed. 


Guaranteed Specifications 


Te = 0° to 50°C Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 
KEY: +25°C 


+85°C — — — — 
~§5°C — - —— 


SCHEMATIC 


Noise Figure 


Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 


Ct, VOUGIE coe kenbnreawere oh os sie bnaeedsas i4se 17 Volts DUG. 2 ah 6 S080 OF EAL N ES RO eke Tes Owens Gas aed 75°C/W 


Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation ............... 413 mW 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature ....... 31°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 498,452 Hrs. 
“R” Series Burn-In Temperature ................... +115°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: ical) PPA—0.5 grams; UTO— 2.1 grams; UTC — 21.5 grams 


481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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Avantek, Inc. . 


UTO/UTC/PPA 1005 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
S 
~ oO 
2 £ Gc 
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200 400 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
E & 
ys: = 
o~ N 
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30 40 
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.31 13.31 170.85 ~.69 .00 1.07 17.87 
150.0 1.30 13.14 164.96 —1.22 0° 32 1.08 18.09 
200.0 1.29 13.04 159.42 -1.42 31 1.09 18.06 
250.0 1.29 12.97 153.67 -1.81 .30 1.09 18.05 
300.0 1.28 12.83 148.73 -1.41 .27 1.09 18.10 
350.0 1.28 12.74 143.94 —.85 .27 1.09 18.13 
400.0 1.26 12.61 139.10 —.34 .27 1.10 18,23 
450.0 1.25 12.53 134.09 .00 27 1.09 18.35 
500.0 1.24 12.50 129.46 71 .26 1.09 18.43 
550.0 1.23 12.52 124.83 1.43 125 1.09 18.42 
600.0 1.23 12.54 120.54 2.49 124 1.10 18.67 
650.0 1.25 12.57 116.05 3.35 .26 1.11 18.97 
700.0 1.28 12.64 111.18 3.82 .28 1.12 19.36 
750.0 1.32 12.73 106.07 4.05 32 1.16 19.92 
800.0 1.36 12.85 99.81 3.13 .36 1.21 20.64 
850.0 1.38 13.05 93.14 1.80 A 1.28 21.48 
900.0 1.39 13.26 84.96 -1.02 47 1.37 22.55 
950.0 1.40 13.40 76.33 4,31 48 1.48 23.42 
1000.0 1.43 13.55 67.57 -7.71 54 1.60 23.46 
1050.0 1.58 13.23 56.83 _ 58 1.71 22.69 
1100.0 1.88 12.83 46.81 — 57 1.82 21.94 
1150.0 2.33 12.23 36.16 a 57 1.86 21.29 
1200.0 2.89 11.14 26.14 —_ 48 1.87 20.77 
1250.0 3.67 10.05 18.92 — 44 1.84 20.56 
1300.0 4.46 8.91 10.41 — Al 1.79 20.66 
1350.0 5.30 7.69 4.30 _ 32 1.73 20.75 
1400.0 6.18 6.65 -.94 — .28 1.65 21.57 
1450.0 7.18 5.42 5.89 _ .25 1.58 22.17 
1500.0 8.43 4.21 -9.78 _ .20 1.52 22.53 

LINEARIZATION RANGE: 100.0 to 1000.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S12 S2 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 124 -170.0 13.316 169.8 -17.967 2.2 .035 134.5 
200.00 131 -173.2 13.075 158.9 -17.958 5.8 .038 119.3 
300.00 125 -173.9 12.887 148.4 -18.079 -9.2 .039 110.2 
400.00 115 -173.0 12.661 138.7 -18,224 -13.8 .036 95.5 
500.00 105 -167.6 12.522 129.3 —18.430 -19.3 .031 67.1 
600.00 .098 —155.6 12.569 120.5 -18.674 -25.6 .037 26.7 
700.00 125 144.1 12.683 111.3 -19.272 32.2 .067 -1.8 
800.00 .163 -154.1 12.927 99.9 20.491 38.2 117 -23.5 
900.00 .180 174.0 13.272 85.4 22.339 -37.8 .186 43.9 
1000.00 .180 113.1 13.495 68.5 -23.134 -25.1 1254 67.1 
1100.00 .279 36.6 12.796 48.5 -21.647 -19.5 .302 -91.7 
1200.00 466 -12.0 11.269 27.9 -20.486 -25.7 .303 -115.7 
1300.00 .633 ~43.3 9.129 12.0 -20.358 38.0 .274 -139.4 
1400.00 .738 65.4 6.834 3 -21.262 49.5 .232 -160.6 
1500.00 .808 80.8 4.320 8.8 ~22.363 56.4 .190 177.9 
1600.00 .850 -91.9 1.955 -15.3 -23.876 62.9 157 154.1 
1700.00 .867 -100.5 -.364 -20.7 -24.976 66.2 148 128.5 
1800.00 .877 -107.4 -2.485 -25.6 -26.442 64.4 158 108.3 
1900.00 .883 -113.5 4.374 -27.8 -27.140 66.2 179 92.6 
2000.00 .967 1347 5.778 -29.8 -27.628 67.5 .220 80.6 
2100.00 .978 -126.0 -7.555 -30.8 -28.498 63.7 .250 73.8 
2200.00 .980 -130.0 -9.321 33.3 ~29.495 64.5 .280 69.2 
2300.00 .975 -133.7 -10.759 35.1 -29,340 67.4 .300 66.4 
2400.00 .973 -137.8 —12.602 36.9 30.389 68.8 1322 62.1 
2500.00 .969 -141.1 -14,529 -37.1 -31.776 61.6 .339 60.2 


AALS ILA EET INE NE EIST: ALLS LENT ROEDER NE PENSE SRE, BE ILL ILLS EOLA INCE NIE PERE CLAS SEL NM ELLE LE IIE ALLL ADIL DE VELL LAT LL ELSIE ERE LEE ELI EDEE ILE PY NELLIE EEL PIL ILLES AEE LI, ROLE ETL IY TEAL OL TCR SEEING LSI ELE DEN OED EACLE PE ENS FATE LOGE | 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC/PPA 1006 Series 
Thin-Film Cascadable Amplifier 
5 to 1000 MHz 


FEATURES 


Frequency Range: 5 to 1000 MHz 
High Dynamic Range 

Output Power: +18.5 dBm (Typ) 
Noise Figure: 4.8 dB (Typ) 
Temperature Compensated 
Surface Mount Option 


DESCRIPTION 


The 1006 Series is a medium-gain, thin- 
film bipolar RF amplifier using resistive 
feedback and active bias for stability over 
temperature and bias variations. Inductive 


APPLICATIONS 


e IF/RF Amplification 
e Surface Mount Assembly 


CASE GROUND 


UTO—TO-8T, p. 16-48 


capacitors. The 1006 Series amplifiers are 
available in three packages: the surface 
mount hermetic PP-38 (.375 in. x .375 in.) 
case, the TO- 8 hermetic case and the con- 


networks maintain good VSWR while RF is nectorized TC-1 case. 


coupled through input and output blocking 


PPA—PP-38, p. 16-35 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15. VDC nominal unless otherwise noted) 


Symbol Characteristic Rae 
= 25°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


Guaranteed Specifications 


Te = 0° to 50°C Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
+85°C——— — 
-55°C —— - —— 


Noise Figure 


Noise Figure, dB 


Frequency, MHz Frequency, MHz 


MAXIMUM RATINGS THERMAL CHARACTERISTICS* 


DG VONGGO 2. ives cee ciwiee Wee TS REAR RASS ROR KO 17 Volts a ee oe ee ee ee ee ee re es ee eee 75°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 640 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature ....... 48°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 743,600 Hrs. 
“R” Series Burn-in Temperature................... +100°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC —21.5 grams 


+ 481 Cottonwood Drive, Milpitas, CA 95035 


Avantek, Inc. « Contact your local representative, distributor or field sales office for further information. Listings are In the back of thie Data Book. 
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UTO/UTC/PPA 1006 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


8 
° 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 


Compression, dBm 
ro 
So 


18.5 
18.0 j ; 
0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz ' Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
im =] 
a 
= 
25 
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.44 12.63 170.36 -.01 .00 1.20 17.41 
150.0 1.43 12.55 165.04 -.31 .29 1.20 17.30 
200.0 1.42 12.46 159.97 —.35 29 1.20 17.35 
250.0 1.40 12.40 154.76 —.53 .28 1.20 17.42 
300.0 1.38 12.34 149.83 —.43 .27 1.19 17.46 
350.0 1.36 12.27 145.02 22 .27 1.18 17.51 
400.0 1.34 12.20 139.96 —.25 .28 1.16 17.54 
450.0 1.33 12.13 135.07 ot 27 1.15 17.61 
500.0 1.32 12.10 130.23 .07 27 1.12 17.59 
550.0 1.31 12.12 125.50 36 .26 1.10 17.54 
600.0 1.29 12.13 120.91 81 .26 1.07 17.47 
650.0 1.27 12.11 116.24 1.17 .27 1.04 17.35 
700.0 1.27 12.09 111.20 1.16 .28 1.03 17.27 
750.0 1.27 12.04 106.16 1.15 20 1.06 17.17 
800.0 1.28 11.97 100.68 .69 31 1.10 17.13 
850.0 1.27 11.97 95.13 17 31 1.14 17.10 
900.0 1.27 11.96 89.38 —.55 32 1.19 16.94 
950.0 1.28 11.96 83.76 A439 31 1.24 16.95 
1000.0 1.28 12.06 78.20 —1.67 31 1.30 16.85 
1050.0 1.28 11.99 72.66 = .32 1.36 16.78 
1100.0 1.29 12.03 66.85 _ 36 1.42 16.72 
1200.0 1.36 11.88 52.69 _ .39 1.55 16.39 
1300.0 1.58 11.73 37.09 _ 47 1.72 16.22 
1400.0 2.11 11.37 18.41 _— 54 1.95 16.52 
1500.0 3.20 10.30 a a 57 2.23 17.43 
1600.0 5.16 8.32 -20.98 =~ 51 2.61 18.99 
1700.0 7.80 5.94 —38.40 al 44 2.95 20.62 
1800.0 10.73 3.46 50.25 sont 32 3.25 22.50 
1900.0 13.12 .79 62.74 —_ .30 3.60 23.46 
2000.0 15.53 —1.82 -74.60 _ .00 3.76 24.62 

LINEARIZATION RANGE: 100.0 to 1000.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S41 Sa Si2 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.0 .184 ~177.9 12.616 170.2 -17.438 =1.3 .093 164.3 
200.00 174 176.9 12.453 159.8 -17.342 -2.3 .089 151.6 
300.00 161 176.3 12.369 149.6 -17.451 -3.9 .085 138.9 
400.00 152 177.7 12.265 139.6 ~17.464 6.0 .076 126.1 
500.00 143 179.2 12.222 129.3 -17.503 8.5 064 110.8 
600.00 .131 172.5 12.195 119.4 -17.384 11.6 .046 98.9 
700.00 142 162.1 12.085 109.4 -17.275 14.6 017 79.6 
800.00 142 —156.6 11.907 98.8 -17.171 -17.5 .022 -90.5 
900.00 141 -149.4 11.869 87.2 -17.050 -21.6 .069 —108.1 
1000.00 1154 —138.0 11.954 76.0 -16.958 24.6 126 —121.5 
1100.00 .159 124.6 11.904 64.2 —16.872 29.7 .186 137.4 
1200.00 £185 —108.7 11.761 49.3 -16.509 36.6 243 158.5 
1300.00 .258 93.3 11.526 32.6 -16.393 —~45.8 .306 172.1 
1400.00 .398 ~90.1 11.044 12.7 —16.885 60.1 .370 136.0 
1500.00 572 -96.1 9.645 tt 18.062 -75.1 432 96.5 
1600.00 711 107.1 7.102 -29.2 -20.192 -87.9 491 60.7 
1700.00 .786 -119.3 3.872 46.4 22.673 -95.7 531 31.7 
1800.00 .786 133.4 ~.551 55.2 -26.297 -92.6 556 6.9 
1900.00 383 136.6 ~.896 -23.7 -25.231 54.9 532 14.4 
2000.00 .788 112.6 —.753 65.2 —23.488 89.8 562 -26.9 


oF RAST TARR RR EDA EL TN RNY OTE GEREN PREITY DPT, SIRES A EES IE BE EE AG ts SURE LAS TD A EE LE BLE SS SSRN FL DD IMB PI i Ee LSE AE TIRE AS OS UNS S SED SRR GE IE OCS EN RETO WEEE NERS SE LAGE EAE EOLA EET PACES LILI 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 


UTO/UTC/PPA 1007 Series 


Thin-Film Cascadable Amplifier 


5 to 1000 MHz © 


FEATURES 


e Frequency Range: 5 to 1000 MHz 
e Output Power: +12.0 dBm (Typ) 
e 5-Volt Supply 

e Surface Mount Option 


DESCRIPTION 


The 1007 Series is a 5-volt wideband thin- 
film bipolar RF amplifier that can be used 
where voltage or power requirements are 
important. Output choke coupling, resistive 
feedback and active bias combine to 


APPLICATIONS 


e IF/RF Amplification 
e 5 Volt Systems 
e Surface Mount Assembly 


through the amplifier. The 1007 Series 
amplifiers are available in three packages: 
the surface mount hermetic PP-38 
(.375 in. x .375 in.) case, the TO-8 her- 
metic case and the connectorized TC-1 


CASE GROUND 


provide a low noise, medium gain ampli- case. 


fier. Blocking capacitors couple the RF 


PPA—PP-38, p. 16-35 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


; Guaranteed Specifications 
Symbol Characteristic Typical P 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +5 VDC unless otherwise noted) 
KEY: +25°C 
485°C — — — — 
-55°C —— - — 
Gain Noise Figure 


Noise Figure, dB 
N 


600 800 1000 1200 
Frequency, MHz 


Frequency, MHz 


MAXIMUM RATINGS THERMAL CHARACTERISTICS* 


DC NGNADG: .ccccnsevecatsvensneaesa nid zesaveons 10 Volts MG 60 dhe uxt oOo en een aS Yee Mad sees Gao ens 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 110 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ..... 11.4°C 
Storage Temperature ..................0-. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,645,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC —21.5 grams 


481 Cottonwood Drive, Milpitas, CA 95035 


Avantek, Inc. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC/PPA 1007 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
£ 2.0 
z 5 3 1.75 
cc 
S) fee) 8 = 1.5 All temperatures 
g- 9 i Mises — 
oe . i a 
gor i ie OS A se en | 
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 


IP3, dBm 
HP,, dBm 


IP, ; dBm 


0 200 400 600 9800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 5.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.46 13.90 166.73 —.34 00 1.28 19.39 
200.0 1.31 13.66 152.58 —1.11 37 1.27 18.15 
300.0 1.32 13.82 139.76 —.58 36 1.25 18.36 
400.0 1.25 13.61 126.72 —.29 35 1.24 18.59 
500.0 1.20 13.65 114.26 .58 34 1.19 18.31 
600.0 1.14 13.72 102.22 1.89 35 1.16 18.19 
700.0 1.06 13.66 88.96 1.96 38 1.15 18.14 
800.0 1.09 13.45 74.69 1.06 41 114 18.03 
900.0 1.16 13.42 59.41 —.88 42 1.06 17.90 
1000.0 1.26 13.48 44.64 —2.31 At 1.04 17.83 
1200.0 1.60 13.32 12.61 — 47 1.18 17.85 
1400.0 2.57 13.00 —23.11 — 53 1.47 18.20 
1600.0 6.10 Tlf —64.48 — .60 2.03 19.81 
1800.0 25.80 8.00 —104.99 — 48 2.53 21.54 
2000.0 88.94 4.10 —135.14 _ .00 3.14 22.93 


ILINEARIZATION RANGE: 100.0 to 1000.0 MHz 


S-PARAMETERS BIAS = 5.00 VOLTS 
FREQ Si Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .170 170.2 13.870 168.9 —18.380 —2.1 leg 158.2 
200.00 -147 155.0 13.762 156.3 —18.454 —7.1 116 132.7 
300.00 123 142.9 13.754 144.5 —18.224 —11.2 ave 111.2 
400.00 .094 127.4 13.756 132.7 —18.194 —16.0 .108 87.8 
500.00 .069 110.5 13.821 121.6 —18.042 —20.6 106 66.8 
600.00 .048 72.1 13.822 110.7 —17.984 —25.4 101 43.1 
700.00 .045 25.1 13.657 98.6 —17.959 -30.2 .090 17.4 
800.00 .064 —10.0 13.486 84.9 —18.041 —35.4 .072 —11.4 
900.00 .091 —28.5 13.458 70.9 —17.926 —41.1 .054 —48.2 
1000.00 124 —36.4 13.431 57.3 —18.029 —47.0 .037 —106.5 
1100.00 -161 —43.2 13.368 42.3 —17.932 —54.3 .057 176.1 
1200.00 .210 —48.1 13.250 26.5 —17.836 —61.7 113 135.4 
1300.00 .275 -52.1 12.931 9.2 —18.122 -69.7 .180 102.3 
1400.00 057 —58.2 12.369 —10.1 —18.616 —80.6 .261 73.4 
1500.00 .455 -66.9 11.215 -29.9 —19.290 —90.4 .343 45.9 
1600.00 .556 —76.7 9.380 —49.3 —20.354 —100.1 .404 20.4 
1700.00 .630 -87.8 7.117 -66.8 —21.351 —106.9 436 —3.0 
1800.00 .679 -98.1 5.462 —78.1 —22.819 —107.9 .454 —24.0 
1900.00 714 —107.6 3.348 —88.5 —23.328 —112.1 .458 —41.5 
2000.00 741 —116.1 1.435 -97.7 —24.279 —115.2 452 —57.6 


SIE LSC aS 9 LRP SES Sa TN RTE SS RE ELE LE EEE EBS ES EEL ES IE EE TES AEE EERE FIFE LR LEAD, FELL LE ELE LEN EEE AEE TODS TELL IS LDA ELLA INTELL LI 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 1011 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


2 to 1000 MHz 


FEATURES APPLICATIONS ROUND 


e Frequency Range: 2 to 1000 MHz e IF/RF Amplification 
e Low Noise Figure: 3.0 dB (Typ) e Low Power Systems 
e Medium Gain: 14.5 dB (Typ) 
e Temperature Compensated 
@ 


Low Supply Current v" CASE GROUND 
UTO—TO-8U, p. 16-48 


DESCRIPTION 

The 1011 Series is a wideband, general- couple the RF through the amplifier while 

purpose thin-film bipolar RF amplifier using output inductance maintains a low VSWR. 

resistive feedback and active bias for The 1011 Series amplifiers are available in 

stability over temperature and bias verifica- either the TO-8 hermetic case or connec- 

tions. Input and output blocking capacitors tored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
yn 

4 -55°C —— - —— 

| 

| Noise Figure 

| 

| 

RFin of 
| 
is 
h iisaiionsn MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
Os VOGUE 60%. carn dante eso es ono 141 he eee 17 Volts Oe ia Wave ots dered sawed Ode Kae ees oeeR Eee BO 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 44 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 5°C 
Storage Temperature ..................05. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,452,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


EEA TSE POLIS IIR TE SPL TIES LE EEO IDE DO OIL TESS INCE E CES EERE INTE LEED DAE OBIE SE EDDA LER EL OE AE IRL EP IIPS ELE OIE FE ENE ALLE LEA, IF SPAT EE LEE DEL ALE TELE E EE OL LEE: | SPELLS EEE NEP EE © A AEE ENE EE IG LRP SOO PLT LE ETL IR OSS LE OLE BERET OEE 
Avantek, Inc. ~» 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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UTO/UTC 1011 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
E 2.0 a 
Bev 1.75 
s&s oc 
Oo w # = 1.5 
52 8 S 
1.25 
28 
oO 1.0 ‘j 
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 

FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 

100.0 1.18 14.46 162.04 —8.68 .00 19.44 et 
150.0 1.18 14.40 153.79 —7.54 46 19.47 1.30 
200.0 1.20 14.32 145.52 -6.40 45 19.47 1.39 
250.0 1.20 14.25 137.56 —4.94 44 19.45 1.49 
300.0 1.21 14.20 129.68 —3.44 44 19.45 1.58 
350.0 1.21 14.10 121.56 —2.15 41 19.41 1.67 
400.0 1.22 14.05 114.76 45 41 19.34 1.76 
450.0 1.21 14.00 106.69 1.78 45 19.27 1.83 
500.0 1.21 14.00 98.59 3.07 45 19.18 1.90 
550.0 1.20 14.00 90.45 4.34 46 19.05 1.95 
600.0 1.19 14.05 82.00 5.30 47 18.96 1.97 
650.0 al? 14.08 73.36 6.05 48 18.88 1.97 
700.0 1.15 14.14 64.55 6.65 49 18.82 1.96 
750.0 1,12 14.20 55.65 7.15 .50 18.78 1.91 
800.0 4 14.26 46.42 7.32 52 18.77 1.82 
850.0 Az 14.31 36.76 7.07 54 18.77 1.70 
900.0 1.17 14.33 26.89 6.61 57 18.85 1.59 
950.0 1.26 14.32 16.32 5.43 .60 18.98 1.44 
1000.0 1.38 14.20 §.33 3.84 62 19.29 1.31 
1050.0 1.53 13.99 —5.94 1.98 .63 19.56 1.24 
1100.0 1.70 13.64 —17.43 ~.10 64 20.03 1.29 
1150.0 1.90 13.17 —28.87 —2.14 .63 20.55 1.47 
1200.0 2.10 12.51 —40.24 —4.11 62 21.14 Tate 
1250.0 2.30 11.76 —51.16 —5.62 58 21.64 2.00 
1300.0 2.49 10.90 —61.05 —6.11 53 22.14 2.31 
1350.0 2.64 9.94 —70.29 —5.95 49 22.53 2.68 
1400.0 2.75 9.02 —78.82 —5.08 45 22.75 3.06 
1450.0 2.84 8.03 —86.65 —3.51 42 22.82 3.38 
1500.0 2.90 7.11 —93.80 —1.26 00 22.84 3.71 


LIINEARIZATION RANGE: 100.0 to 1500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Sa S21 Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .097 —175.5 14.689 162.7 —19.747 —6.8 .108 119.5 
200.00 105 179.1 14.499 145.7 —19.718 —13.0 173 85.9 
300.00 .108 1752 14.425 128.7 —19.394 —19.7 .231 66.4 
400.00 111 171.2 14.395 112.7 —19.471 —26.6 .279 50.9 
500.00 .106 165.6 14.327 96.9 —19.247 —34.4 312 35.6 
600.00 .097 161.7 14.327 80.9 —19.051 —42.4 331 20.8 
700.00 .078 160.3 14.335 64.0 —18.834 —51.3 324 4.6 
800.00 .058 —176.3 14.402 45.9 —18.793 61.3 .292 —14.4 
900.00 .073 —135.6 14.415 25.8 —18.669 72.6 .228 -39.2 
1000.00 151 —126.6 14.222 3.7 —19.053 84.8 134 -82.7 
1100.00 .251 —137.8 13.582 —20.1 —19.685 -96.2 124 179.0 
1200.00 .350 —153.0 12.409 —43.1 —20.714 —105.0 .259 124.3 
1300.00 415 —169.2 10.704 -63.7 —21.525 —110.5 399 95.9 
1400.00 451 177.7 8.849 82.6 —22.087 —114.7 .503 74.5 
1500.00 .468 165.7 7.090 -97.4 —22.175 —118.8 .583 58.1 


ST ha Ae Sh le TL SE TEED ELAS ST Cold NS | AR A Sh TREES ARON AS ES SEE RNS (el PETE AOTC SULLA Lath LES A LTE A RS ADEE KS RSLS ET RED ALT CL REE SAIS SD OS RL IS LED PELE AT EEL LET LOD ASE IT EN ILIA OST LA LLLP LENE DIAL LE EIT IGP ERY 
Avantek, Inc. +» 481 Cottonwood Drive, Milpitas, CA 95035. . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC 1012 Series 
Thin-Film Cascadable Amplifier 
5 to 1000 MHz 


FEATURES 


e Frequency Range: 5 to 1000 MHz 
e Low Noise Figure: 2.5 dB (Typ) 

e Medium Gain: 16.0 dB (Typ) 

e Temperature Compensated 


DESCRIPTION 


The 1012 Series is a wideband, general- 
purpose thin-film bipolar RF amplifier using 
resistive feedback and active bias for 
stability over temperature and bias vari- 
ations. Input and output blocking capaci- 


APPLICATIONS 
e IF/RF Amplification 


vt 


tors couple the RF through the amplifier 
while output inductance maintains a low 
VSWR. The 1012 Series amplifiers are 
available in either the TO-8 hermetic case 
or connectored TC-1 package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Symbol Characteristic Eis 
= 25°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 


Te = 0° to 50°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


SCHEMATIC 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
485°C —— — — 
-55°C — - — 


Noise Figure, dB 


600 800 1000 
Frequency, MHz 


GROUND 


CASE GROUND 


UTC—TC-1, p. 16-42 


To = 55° to +85°C 


Noise Figure 


Frequency, MHz 


MAXIMUM RATINGS 


DG NONBO® oc.cinds-cand oahu heed a eka eae 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ..................... 
“R” Series Burn-In Temperature ............. 


THERMAL CHARACTERISTICS* 


cae © we 17 Volts OR ak Warne its eRe SLR PT Se 6.05.04 86 5A bee 460 e0se Oe 

néaas +13 dBm Active Transistor Power Dissipation ............... 120 mW 
—55°C to +125°C Junction Temperature Above Case Temperature ....... 13°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ........ 1,253,000 Hrs. 

err +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: 


(typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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UTO/UTC 1012 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
7 
ae 4 
EEE 
3% 
s- 8 
&eF 
S 4 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
E 
E Pea 
] 5 ie! 
a of = 
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.13 17.03 167.43 —46 .00 1.20 22.33 
150.0 1.13 17.09 161.48 =77 34 1.18 22.45 
200.0 1.13 17.07 156.10 -50 30 1.18 22.27 
250.0 1.14 16.96 150.74 =21 30 1.17 22.48 
300.0 1.15 16.92 145.33 01 30 1.16 22.71 
350.0 1.16 16.85 140.01 34 30 1.15 22.83 
400.0 1.18 16.77 134.47 44 31 1.14 22.80 
450.0 1.18 16.65 128.96 57 32 1.13 22.90 
500.0 1.21 16.56 122.97 122 31 1.11 22.98 
550.0 1.23 16.46 117.72 61 31 1.11 23.28 
600.0 1.25 16.40 111.81 .36 34 1.14 23.64 
650.0 1.28 16.43 105.60 -.20 32 1.11 23.65 
700.0 1.31 16.47 100.30 12 .30 1.13 23.99 
750.0 1.36 16.46 94.95 A2 30 1.15 24.23 
800.0 1.41 16.43 89.51 62 31 1.18 24.53 
850.0 1.48 16.44 83.70 44 32 1.22 24.86 
900.0 1.56 16.46 77.85 124 34 1.26 25.12 
950.0 1.66 16.48 71.46 -50 37 1.31 25.58 
1000.0 1.80 16.56 64.54 -1.79 39 1.37 26.02 
1100.0 2.21 16.66 49.98 — 45 1.53 27.19 
1200.0 2.86 16.58 32.77 _ 45 1.75 29.35 
1300.0 3.76 15.87 15.05 — 54 2.02 31.86 
1400.0 4.67 14.55 -3.57 _ 50 2.33 34.08 
1500.0 5.17 12.72 -19.84 — 37 2.51 32.48 
S-PARAMETERS BIAS = 15.00 VOLTS 

FREQ Si Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .026 -12.0 17.090 167.5 -22.180 6.5 .092 170.5 
150.00 1044 32.5 17.084 162.0 -22.099 5.8 .084 167.5 
200.00 .053 —40.0 17.019 155.9 -22.274 6.5 .084 163.5 
250.00 .056 45.1 16.964 149.8 ~22.317 ~10.2 .076 160.0 
300.00 .063 46.5 16.966 144.1 ~22,559 ~13.1 .074 156.3 
350.00 .073 49,2 16.942 138.5 ~22.669 14.3 .071 156.6 
400.00 .083 51.1 16,905 133.2 -22.774 -16.8 .066 156.4 
450.00 .094 52.9 16.796 127.8 —22.946 -20.0 ,063 155.7 
500.00 106 55.4 16.727 122.4 23,142 21.5 .059 161.0 
550.00 116 -57.0 16.677 117.0 -23.342 -23.5 .058 165.8 
600.00 128 59.8 16.629 111.6 -23.378 -27.1 .056 175.4 
650.00 142 61.9 16.580 106.2 -23.704 ~28.8 .056 -175.4 
700.00 158 64.5 16.568 100.8 -23.711 31.0 .062 -167.8 
750.00 173 67.2 16.551 95.2 ~24.059 33.2 .072 -160.4 
800.00 .192 -71.0 16.516 89.4 -24.432 -35.6 .084 -153.9 
850.00 211 ~75.9 16.532 83.3 -24,883 38.3 .100 -150.7 
900.00 .237 -80.5 16.560 77.4 -24.993 40.4 118 -149.5 
950.00 .263 -86.0 16.573 70.9 -25.518 41.7 138 -149.5 
1000.00 .295 -92.2 16.595 64.1 -25.979 44.5 .160 -150.5 
1100.00 .379 -107.1 16.633 49.1 27.098 49,3 .212 -154.6 
1200.00 479 -124.6 16.531 32.3 -29,122 50.7 277 -161.5 
1300.00 572 -144.6 15.908 13.6 -31.710 44.2 .343 -172.6 
1400.00 .642 ~165.5 14.638 ~3.7 33.189 -26.2 .398 174.3 
1500.00 674 176.0 12.896 ~17.6 32.245 5.5 432 160.8 


LA Pe TR i ET I OME AUS i SS SSA IG AO EIA ERS IEEE NAL IE TEI NS DEES ALLEL EEN LAE LLL LNAI EILEEN ALOE ORE AAV ALG BROADEN COLA LEE EES ELI OD LEP AEE ALLELE RSL POLY EL 
Avantek, Inc. ~- 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listinge are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC 1013 Series 


Thin-Film Cascadable Amplifier 


5 to 1000 MHz 


FEATURES 


e Frequency Range: 5 to 1000 MHz 
e Medium Output Power: 

+10.5 dBm (Typ) 
e Temperature Compensated 


DESCRIPTION 


The 1013 Series is a wideband general- 
purpose thin-film bipolar RF amplifier using 
resistive feedback and active bias for 
stability over temperature and bias vari- 
ations. Input and output blocking capaci- 


APPLICATIONS 
e IF/RF Amplification 


tors couple the RF through the amplifier 
while output inductance maintains a low 
VSWR. The 1013 Series amplifiers are 
available in either the TO-8 hermetic case 
or connectored TC-1 package. 


QROUND 


CASE GROUND 


UTO—TO-8U, p. 16-48 


UTC—TC-1, p. 1642 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Symbol Characteristic ua 
= 25°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 
KEY: +25°C 


485°C — — — — 
-55°C — - — 


Noise Figure, dB 


800 1000 
Frequency, MHz 


Frequency, MHz 


MAXIMUM RATINGS THERMAL CHARACTERISTICS* 


DC Voltage ... 0... ccc eee eens 17 Volts Oe kno pcuwer duo avhe.cixeaveawevwndeedeetesranndt 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 200 mW 
Operating Case Temperature .............. —56°C to +125°C Junction Temperature Above Case Temperature ....... 21°C 
Storage Temperature ..................0.. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,249,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. +» 481 Cottonwood Drive, Milpitas, CA 95035 


¢ Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 1013 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
~_6 
Bae 
te 
gs 
& oF 
“0 200 400 600 800 1000 “0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
E 
& = 
= a 
of = 
15 25 
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.15 16.80 168.54 —1.03 00 1.44 21.69 
150.0 1.13 16.90 163.11 -1.16 29 1.42 21.87 
200.0 1.14 16.91 158.23 -.71 27 1.42 21.85 
250.0 1.13 16.83 153.30 —.33 27 1.42 22.16 
300.0 1.13 16.80 148.47 16 27 1.41 22.29 
350.0 1.13 16.78 143.57 59 28 1.41 22.21 
400.0 1.12 16.72 138.41 73 29 1.41 22.35 
450.0 1.12 16.67 133.32 .96 30 1.40 22.35 
500.0 1.11 16.58 127.63 59 29 1.39 22.42 
550.0 1.12 16.54 122.75 1.03 29 1.37 22.54 
600.0 1.11 16.53 117.05 .66 33 1.36 22.86 
650.0 1.11 16.58 111.04 —.01 31 1.35 22.89 
700.0 1.12 16.70 105.89 15 28 1.33 22.91 
750.0 1.13 16.74 100.81 40 29 1.31 23.27 
800.0 1.16 16.74 95.61 52 30 1.28 23.31 
850.0 1.19 16.80 90.00 .23 31 1.24 23.54 
900.0 1.24 16.86 84.48 .02 32 1.21 23.63 
950.0 1.31 16.93 78.37 —17 35 1.17 23.97 
1000.0 1.40 16.99 71.78 —2.04 38 12 24.10 
1100.0 1.69 17.16 57.57 _ 43 1.06 24.93 
1200.0 2.17 17.19 41.05 _ 45 1.19 26.56 
1300.0 2.90 16.56 24.54 _ 51 1.43 29.10 
1400.0 3.82 15.39 6.14 —_ 48 1.73 32.43 
1500.0 4.75 13.80 —-9.81 — 38 2.01 31.88 
S-PARAMETER BIAS = 15.00 VOLTS 
FREQ $44 Sa S12 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 101 177.4 16.864 168.8 —22.054 —4.4 179 169.6 
150.00 .092 —178.6 16.885 163.7 —21.943 —4.4 173 163.5 
200.00 .090 -177.3 16.824 158.1 —21.843 —~4.8 176 156.6 
250.00 .088 —176.5 16.792 152.6 —22.033 -8.0 171 151.0 
300.00 .084 —177.1 ‘16.834 147.3 —22.121 —9.8 fe 145.4 
350.00 .079 175.3 16.838 142.1 —22.414 —10.8 171 140.9 
400.00 .073 —174.1 16.848 137.2 —22.395 —13.2 170 135.4 
450.00 .067 —170.9 16.789 132.2 —22.276 —15.3 .169 130.8 
500.00 .062 —166.8 16.764 127.3 —22.535 —16.7 .167 126.8 
550.00 .057 —165.4 16.768 122.3 —22.590 —18.2 165 122.7 
600.00 .054 —157.7 16.748 117.3 —22.645 —20.8 .158 117.8 
650.00 .052 —147.8 16.755 112.2 —22.792 —22.6 .153 112.7 
700.00 .054 —138.4 16.795 107.1 —22.784 —24.8 .147 108.5 
750.00 .057 —128.4 16.829 101.8 —22.980 —26.8 139 —103.8 
800.00 .067 -119.3 16.847 96.4 —23.214 —28.0 127 98.7 
850.00 .082 —115.3 16.902 90.4 —23.532 —30.3 115 93.6 
900.00 103 —113.0 16.989 84.8 23.644 -—33.2 .100 87.3 
950.00 .128 —114.9 17.051 78.6 —23.893 —34.3 .083 80.2 
1000.00 .159 —117.3 17.102 71.9 —24.072 —36.4 .064 70.0 
1100.00 .246 —127.5 17.216 57.5 —24.932 —41.6 .024 —7.4 
1200.00 .356 —143.0 17.186 41.5 —26.478 —~46.6 .081 -97.3 
1300.00 478 —161.6 16.709 23.4 —28.700 —46.8 173 —125.6 
1400.00 .586 178.7 15.624 6.0 —31.741 —31.8 .265 —148.0 
1500.00 .654 160.2 14.076 —7.7 —31.789 —1.7 335 —187.4 


(SEELEY TS SSIS USE Me ES DOES BED REESE EE LALLA E SIE NE TIRED ETE 11 PENI CLESLE ELIE SA II, EEG MEL AEA LEELA DBE PEELED ADS EE NEN EI DELIE, ANNB ELE LEDGE DER EP ALE BE OE EE STEELE PORE LED EIA LIRIAS DENTE BAS 
Avantek, Inc. « 481 Cottonwood Drive, Milpitas,CA95035 . Contact your local representative, distributor or field sales office for further information, Listings are in the back of this Data Book. 
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UTO/UTC/PPA 1021 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 1000 MHz 


FEATURES APPLICATIONS 
e Frequency Range: 5 to 1000 MHz e IF/RF Amplification 
e High Gain: 23.0 dB (Typ) e Output Stage 


e Medium Output 

Power: +14.0 dBm (Typ) 
e Temperature Compensated 
e Surface Mount Option 


CASE QROUND 


UTO—TO-8U, p. 16-48 


DESCRIPTION 

The 1021 Series is a two-stage bipolar RF amplifier while a low VSWR is maintained 
amplifier built on a thin-film substrate. through the use of inductive tuning. The 
Active bias and resistive feedback provide 1021 Series amplifiers are available in 
for stability over temperature and bias three packages: the TO-8 hermetic case, 
voltage variations. Input/output blocking the connectored TC-1 package or the sur- 


capacitors couple the RF through the face mount PlanarPak PP-38. 


PPA—PP-38, p. 16- 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm syste: .@ +15 VDC nominal unless otherwise noted) ilies 


Symbol Characteristic os 
= 25°C 


ee Specifications 


| Tez 0°to50°C | = 0° to 50°C Te = -55° to +85°C 


Frequency Range 5-1000 
Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 


85°C———— 
-55°C 


Noise Figure 


co 

i =] 
RF in g 

D 

x 

3 

2 

Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
US MONBGS io nkedek OHKN RELAY ELE EMER ON REE RO 17 Volts Oe sab oe ee oC e eh oe owl bab eee as eRe ee eces 105/75°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............ 230/460 mW 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature .... 24/34°C 
Storage Temperature ..................45. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 575,400 Hrs. 
“R” Series Burn-in Temperature ................... +115°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams; PPA—0.5 grams 


ST AA SOE I SE RES AL TEN TSG LS SF LN ETE OS LILIES EPL EY VEEL IT ASTIN DEE EE AE EEE ENED TN LNAI EIS NIE DIPOLE LED LLY A LED IEE TLL LAL LI LS LLL IDE EI LED DL DELI EERIE LIE TEI SAT EE AEA, 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC/PPA 1021 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
= 
zs* 
Bes 
3% 
£-2 
& ee 
° 
°o 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
£ £ 
s 3 
Ps = 
20 30 
0 20 400 600 9800 1000 0 20 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.23 23.92 —19.76 —1.86 .00 1.46 39.57 
200.0 1.29 23.86 —38.37 —.30 53 1.47 38.06 
300.0 1.32 23.81 —58.28 —.05 55 1.50 38.34 
400.0 1.33 23.86 -77.78 .60 56 1.53 38.86 
500.0 1.33 24.06 —97.55 99 53 1.57 39.30 
600.0 1.33 24.08 —117.37 1.32 56 1.62 40.29 
700.0 1.37 24.08 —137.82 1.02 58 1.69 41.20 
800.0 1.46 23.88 —158.85 17 59 1.75 42.65 
900.0 1.60 23.79 179.93 —.87 57 1.80 44.65 
1000.0 1.75 23.77 158.44 —2.20 .60 1.80 46.55 
1100.0 1.92 23.89 137.08 — .63 1.74 47.79 
1200.0 2.05 23.50 113.77 —_ .67 1.57 45.26 
1300.0 1.94 22.61 89.77 — 61 1.41 44.27 
1400.0 1.81 21.46 68.99 _ 55 1.32 43.97 
1500.0 1.75 20.55 50.19 _ 52 1.29 45.01 


LINEARIZATION RANGE: 100.0 to 1000.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Siz S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.0 .185 146.0 23.784 —18.6 —38.957 6.3 127 171.9 
200.0 .196 121.9 23.853 —36.4 —38.320 —7.7 .130 172.8 
300.0 .208 101.8 23.911 —55.6 —38.914 —13.9 144 166.8 
400.0 mit 82.3 24.117 —74.8 —38.946 —21.9 157 156.7 
500.0 214 60.7 24.500 —94.9 —39.187 —30.0 174 142.7 
600.0 .204 33.0 24.667 —115.4 —40.060 —39.4 .194 126.6 
700.0 .203 —1.5 24.741 —137.0 —41.302 —46.9 .214 110.3 
800.0 .218 —37.0 24.566 —159.8 —43.007 —53.4 .235 94.0 
900.0 .249 —67.7 24.335 177.3 —44.784 —54.5 .249 79.7 
1000.0 277 -93.1 24.053 154.6 —47 .587 —41.4 .248 65.2 
1100.0 .297 -116.5 23.828 132.8 —47.857 -23.1 227 45.2 
1200.0 .299 —143.5 23.064 109.9 —44.830 —21.8 .181 31.5 
1300.0 .255 -172.2 21.912 87.4 —43.135 —30.0 see 18.9 
1400.0 .204 158.6 20.568 68.2 —42.697 —40.6 .110 6.5 
1500.0 .169 T27.2 19.516 50.7 —42.957 —43.3 .108 —9.7 


RTE PERE SE SRA SOS TIE IEE LEE NES ELE LIE ERS, BEELER DEIR EERILY, RES LILLE LIE FERED PEEP PF LGPL BNADE DCL IER IOS, CALEDON EDS TORRE PEN EDEL EEE POLL EEDA LEI TGA ESE ELE AEN ASR OLE ELE AL PELE SPREE EL TOLLE EE SOLE NCOPTE ELLE ODS 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 
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UTO/UTC 1023 Series | 
QAVANTEK Thin-Film Cascadable Amplifier 


10 to 1000 MHz 


FEATURES APPLICATIONS GROUND 


e Frequency Range: 10 to e IF/RF Amplification 
1000 MHz e Output Stage 
High Power: +26.5 dBm (Typ) 


Medium Gain: 13.0 dB (Typ) 
Temperature Compensated 
Low Phase Noise 


CASE GROUND 


UTO—TO-8T, p. 16-48 


DESCRIPTION 

The 1023 Series is a thin-film bipolar RF while the RF is coupled through the 
amplifier for higher output power and amplifier. by internal blocking capacitors. 
medium-gain applications up to 1000 MHz. The 1023 Series amplifiers are available 
Resistive feedback and active bias assure in either the TO-8 hermetic case or connec- 
temperature compensation and increased tored TC-1 package. See page 3-128 for 


immunity to bias voltage variations. Low schematic. UTC—TC-1, p. 16-42 


VSWR is maintained by inductive tuning 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


: Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 
30-500 MHz (Max.) 
500-1000 MHz (Max.) 

Power Output @ +1 dB Compression (Min.) 
10-500 MHz 
500-1000 MHz 

Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 

DC Current 

Phase Noise @ 500 MHz; 1KHz Offset 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


KEY: 425°C rr «B50 mer — . 2 56°C 
Typical Phase Noise @ 500 MHz 


N 

x co 

S _ 

s g 

« DD 

S ic 

ol a 

Q 2 

of 1 10. 100 1K 10K 100K *50 300 500 700 900 1100 1300 1500 °40 200. 400 600 800 1000 

Fourier Frequency, Hz Frequency, MHz Frequency, MHz 
(MAXIMUM RATINGS se THERMAL CHARACTERISTICS* 

DS VONRGC 5s ag ceed wees eee e eee eee eRe RE OO 17 Volts Die 0k he eGardh we whoa kee die Paes eRAG Wea pata ok 52°C/W 
Continuous RF Input Power ..................... +17 dBm Active Transistor Power Dissipation ....... 924/661/661 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature .. 48/34/34°C 
Storage Temperature ..................45. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 410,200 Hrs. 
“R” Series Burn-In Temperature ................... +100°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 
ee eed a STE A A Ir BS BRE RE TALE I DN ERS SE PE SEBRING BO NEE SLD BHA EAE LE EAL AT EST EDS SD I ICP BORG EE TE IIE CLE AL CER LRG L OE ENON EEE EAT IEEE OIE SFE IEE NT NEI 
Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 1023 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
= 32 q 
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 S22 GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang K ns DEG 

.05 .05 —31.0 13.6 171.8 —19.9 —3.0 13 174.08 1.25 64 —.32 
10 .04 —21.4 13.6 160.3 —19.9 —9.6 13 —178.73 1.25 64 —1.24 
13 .05 —20.8 13.5 149.5 —19.9 —15.4 13 —174.13 1.26 59 —1.32 
.20 .06 —23.4 13.5 139.0 —20.0 —20.9 13 —170.65 1.27 59 —1.26 
25 .07 —29.8 13.4 128.7 —20.0 —26.4 13 —167.63 12r 58 —.98 
30 .08 —37.0 13.4 118.6 —20.0 —31.9 14 —164.78 1.28 56 —.47 
35 .09 —-45.8 13.3 108.3 —20.0 —37.4 14 —162.71 1.28 OF —.09 
.40 .10 —55.1 13.3 98.1 —20.0 42.9 15 —160.83 1.28 BY 4 32 
45 12 64.3 13.2 87.9 —20.0 —48.6 st6 —159.18 1.29 57 70 
.50 to —74.0 13.2 77.7 —20.1 —54.4 16 —157.64 1.29 57 1.15 
55 14 84.2 13.2 67.6 —20.1 —60.0 16 —156.40 1.29 56 1.63 
.60 16 -94.7 13.1 57.2 —20.0 -66.0 std —155.50 1.29 57 1.91 
.65 ae —105.1 13.1 46.8 —20.0 —72.0 ole —154.47 1.29 58 2.10 
70 ae —116.4 13.2 36.2 —20.0 —78.4 16 —153.12 1.29 59 m4 
5 18 —128.4 13.2 25.3 —20.0 —84.9 16 —151.21 1.28 60 1.88 
.80 18 —141.6 13.2 14.3 —20.0 —91.8 15 —147.75 1.28 .62 1.42 
85 iF 4 —156.1 13.3 2.9 —20.0 —99.0 14 —141.66 1.28 64 .65 
.90 a7 —173.3 13.4 -9.1 -19.3 —106.4 13 —132.12 1.27 66 —/2 
95 .16 166.3 13.5 —21.5 —19.9 —114.5 13 —117.40 1.26 69 —2.50 

1.00 16 140.7 13.5 —34.6 -19.9 —123.2 15 —102.32 1.26 13 —4.97 

1.10 19 80.8 13.6 -63.0 —20.2 —141.9 25 -86.40 1.24 81 

1.20 29 30.6 13.3 -94.9 —20.8 —162.2 41 —89.64 1.23 91 

1.30 .40 —6.9 12.6 —131.1 —22.0 177.7 57 —100.99 121 1.04 

1.40 48 —35.6 10.7 —171.2 —23.7 158.9 71 —115.51 1.22 1.14 

1.50 52 —53.7 7.0 149.7 —25.9 143.8 .80 —130.62 1.43 1.04 

1.60 57 —66.0 2.0 120.7 —28.3 133.8 83 —144.34 2.28 72 

1.70 .63 -77.6 —3.1 102.8 —31.0 129.7 84 —156.22 4.63 43 

1.80 .68 —88.8 —7.6 92.0 —33.3 138.5 84 —166.66 9.44 .25 

1.90 71 —99.0 —11.5 85.2 —32.5 154.0 82 —175.60 13.15 14 

2.00 74 —108.0 -14.8 82.6 —29.5 152.8 81 177.14 13.42 .05 

2.10 et —116.2 -17.3 81.5 —27.4 138.6 81 170.41 12.87 .02 

2.20 19 —123.9 —19.1 78.3 —26.6 122.3 82 163.51 12.44 .08 

2.30 81 —131.2 —20.7 73.9 —26.5 107.5 84 156.54 12.61 14 

2.40 82 —138.0 —22.0 69.1 —26.6 93.8 85 149.70 13.26 14 

2.50 83 —144.6 —23.5 62.5 —27.0 81.9 85 143.51 15.06 18 


LINEARIZATION RANGE: .05 to 1.00 GHz 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 
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QAVANTEK 


UTO/UTC 1024 Series 
Thin-Film Cascadable Amplifier 
10 to 1000 MHz 


APPLICATIONS 


FEATURES oo 
e Frequency Range: 10 to e IF/RF Amplification 
1000 MHz e Output Stage 


e High Power Output: 

+24 dBm (Typ) 
e Medium Gain: 13.0 dB (Typ) 
e Temperature Compensated 


DESCRIPTION 


The 1024 Series is a thin-film bipolar RF 
amplifier for higher output power and 
medium-gain applications up to 1000 MHz. 
Resistive feedback and active bias assure 
temperature compensation and increased 
immunity to bias voltage variations. Low 


vt 


VSWR is maintained by inductive tuning 
while the RF is coupled through the ampli- 
fier by internal blocking capacitors. The 
1024 Series amplifiers are available in 
either the TO-8 hermetic case or connec- 
tored TC-1 package. 


CASE GROUND 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 


Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 
Power Output @ +1 dB Compression 
10-500 MHz (Min.) 
500-1000 MHz (Min.) 
Input VSWR (Max.) 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
85°CS= <= — 
-55°C—-—— 


Gain Noise Figure 
ii ti 


50 300 500 700 900 1100 1300 1500 10 
Frequency, MHz 


200 400 600 800 1000 
Frequency, MHz 


THERMAL CHARACTERISTICS* 


MAXIMUM RATINGS 


Oe VOHEOS oc noo eke erv dE gheed see ae thar daextas 17 Volts Oise x asccdaddaudw bine sued adudendvudducudotar 72/52/52°C/W 
Continuous RF Input Power ..................45, +14dBm Active Transistor Power Dissipation ........ 663/498/498 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature .. 48/26/26°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 454,100 Hrs. 
“R” Series Burn-in Temperature .................-. +100°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: 


Avantek, Inc. . 


(typical) UTO— 2.1 grams; UTC — 21.5 grams 
481 Cottonwood Drive, Milpitas, CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 1024 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


="TTTIT 
"—LLLITY 
“SLCC 

So 


VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 


1.0 


"50 200 400 600 800 1000 1200 50 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 


IP, dBm 


35 40 
50 250 450 650 850 1050 50 250 450 650 850 1050 50 250 450 650 850 1050 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 S22 GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
05 03 —75.5 14.0 173.0 —20.3 —3.0 17 167.95 56 28 
10 03 -81.5 14.0 163.1 —20.3 —8.4 17 162.02 56 —.67 
15 04 —84.5 13.9 153.8 —20.3 —13.5 16 155.20 51 —.83 
20 04 -87.2 13.9 144.8 —20.4 —18.2 15 148.08 50 —.83 
25 05 —88.2 13.9 135.9 —20.4 —23.1 14 140.82 50 —.69 
30 06 —90.3 13.8 127.2 —20.4 -27.8 13 133.74 48 —.39 
35 07 —92.6 13.8 118.4 —20.4 —32.6 12 126.79 49 -.15 
40 09 —95.1 13.8 109.6 —20.4 —37.6 11 119.60 49 11 
45 10 -97.2 13.8 100.8 —20.4 —42.3 09 112.39 49 36 
50 11 —100.0 13.7 92.0 —20.4 47.3 08 104.69 49 63 
55 12 —103.2 13.7 83.3 —20.5 —52.5 06 97.15 49 93 
60 13 —106.0 13.7 74.5 —20.5 —57.4 04 88.39 49 is 
65 14 —108.9 13.7 65.4 —20.5 —62.7 03 78.21 50 1.12 
70 14 —111.7 13.7 56.4 —20.5 —68.0 02 63.26 50 1.20 
75 14 —114.1 13.7 47.3 —20.5 —73.4 01 30.58 51 1.06 
80 14 —115.4 13.8 38.0 —20.5 -79.3 00 -67 .33 51 84 
85 14 —115.6 13.8 28.5 -20.5 —-85.1 00 —142.32 53 41 
90 13 —113.5 13.9 —18.7 —20.4 -91.2 01 116.90 54 —.34 
95 iz —107.5 13.9 8.7 —20.4 -97.6 02 85.99 56 —1.38 
1.00 12 -97.0 14.0 -1.8 —20.4 —104.7 05 70.20 58 —2.80 
1.10 15 -69.6 14.1 —24.2 —20.4 —119.7 13 46.32 64 
1.20 26 —60.7 14.0 —49.0 —20.6 —136.9 26 24.62 70 
1.30 41 —68.1 13.4 —75.7 —21.3 —155.7 42 2.25 75 
1.40 57 -82.1 12.4 —102.8 —22.5 —174.6 58 —20.06 75 
1.50 68 -97.2 10.8 128.5 -24.2 168.9 70 40.77 70 
1.60 74 —111.2 8.9 —151.9 —26.5 156.4 78 —59.50 63 
1.70 76 —123.5 7.0 —173.0 —28.8 150.5 82 —75.96 57 
1.80 76 —133.7 5.2 167.2 —30.4 154.2 82 -90.25 54 
1.90 72 —141.3 3.7 147.2 —30.2 159.7 .80 —102.36 57 
2.00 .69 —145.7 pdr 124.4 —28.7 155.8 79 —112.25 .66 
2.10 .67 —146.7 a 97.2 —27.6 144.9 79 —121.69 77 
2.20 70 —147.0 —3.1 69.9 —27.1 131.5 19 —131.24 73 
2.30 15 —150.1 —7.4 48.7 —27.1 118.8 .80 —140.87 53 
2.40 .80 —155.5 —12.0 36.0 —27.1 106.5 81 —150.78 .29 
2.50 83 —161.6 —-16.2 31.6 —27.4 94.3 82 —160.49 .08 


LINEARIZATION RANGE: .05 to 1.00 GHz 


| ESET SY ERLE pe ASS Fy RPT AP aA ET EE, ES SE a SOUS EE STEGER ES BGS LAE LI LE REET RT REL EIN BEER SI EEE IST DIED LOT EELS DL PLE LE EI LAD ELLE RE ONE SEDATE REDE LAID DY ALLELE PTD OLLIE LL: LEDGES 
Avantek, Inc. -» 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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Q\AVANTEK 


UTO/UTC 1033 Series 
Thin-Film Cascadable Amplifier 


5 to 1000 MHz 


FEATURES 


e Frequency Range: 5 to 1000 MHz 
e Output Power: +16.0 dBm (Typ) 
e Medium Gain: 11.0 dB (Typ) 
e Temperature Compensated 


DESCRIPTION 


The 1033 Series is a general-purpose, 
high-performance thin-film RF amplifier 
with resistive feedback and active bias 
circuits for temperature compensation and 
increased immunity to bias voltage vari- 
ations. Low VSWR is maintained by 


APPLICATIONS 


e IF/RF Amplification 
e Output Stage 


inductive tuning while the RF is coupled 
through the amplifier by internal blocking 
capacitors. The 1033 Series amplifiers are 
available in either the TO-8 hermetic case 
or connectored TC-1 package. 


GROUND 


vt 
CASE GROUND 


UTO—TO-8T, p. 16-48 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Te = 0° to 50°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


= —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
485°C — ——— 


0 200 400 600 800 1000 
Frequency, MHz 


Noise Figure 


Noise Figure, dB 


Frequency, MHz 


MAXIMUM RATINGS 


DG VONGGG cc ciiadisecesnvawinecaae was wes 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ..................... 
“R” Series Burn-in Temperature ............. 


THERMAL CHARACTERISTICS* 


iweaaes 17 Volts Dies ae bs RSA ROSEN AS OE hh 4eSenees es seeesoos PEN 

eae +13 dBm Active Transistor Power Dissipation ............... 400 mW 
—55°C to +115°C Junction Temperature Above Case Temperature ....... 30°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,291,000 Hrs. 

seaaame +115°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: 


(typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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UTO/UTC 1033 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
E 18 2.0 
a4 2° 1.75 
o§ cc 
8na3" = 15 
o 3 3 15 ——— SE > 
re as 
Seu ; 
8 13 1.0 
0 200 400 600 9800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
32 55 
30 
s § a 
“ 28 me 
= 26 =* 
24 


0 200 400 600 800 1000 0 20 400 600 900 1000 
Frequency, MHz arena MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV DEV ns OUT dB 

100.0 1.39 10.53 166.21 1.28 -3.05 .00 1.24 16.18 
200.0 1.37 10.45 151.69 19 ~3.03 39 1.27 16.14 
300.0 1.36 10.42 137.51 ~.56 -2.69 40 1.32 16.20 
400.0 1.35 10.44 123.83 ~.83 -1.85 36 1.36 16.23 
500.0 1.34 10.43 110.55 ~.69 ~.60 37 1.44 16.29 
600.0 1.32 10.40 97.76 ~.05 1.13 36 1.44 16.33 
700.0 1.28 10.38 84.54 14 2.43 35 1.48 16.37 
800.0 1.25 10.43 71.73 74 4.15 38 1.50 16.34 
900.0 1.22 10.49 57.96 40 4.91 40 1.53 16.36 
1000.0 1.20 10.56 43.42 mt 4.89 41 1.55 16.44 
1100.0 1.20 10.66 27.99 sae 4.00 44 1.59 16.57 
1200.0 1.23 10.75 11.66 = 2.21 47 1.64 16.77 
1300.0 1.30 10.81 -5.93 _ ~.84 51 £71 17.08 
1400.0 1.44 10.69 -24.70 -_ 5.09 54 1.79 17.45 
1500.0 1.67 10.22 44.90 _ ~10.77 58 1.90 17.83 
1600.0 2.02 9.33 65.69 ~ —_ 55 1.93 18.14 
1700.0 2.52 8.08 -84.19 ~ — 47 1.91 18,28 


LINEARIZATION RANGE: 100.0 to 1000.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si S21 S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .104 —169.5 10.846 165.1 —15.973 —5.7 .066 134.5 
200.00 113 —168.3 10.700 152.6 —16.157 —12.1 .083 108.2 
300.00 126 -169.6 10.665 138.5 —16.038 -17.7 105 87.8 
400.00 .136 -172.6 10.579 123.5 —16.236 —23.8 .128 71.6 
500.00 .147 —178.1 10.561 110.8 —16.090 —30.5 .146 57.8 
600.00 .148 176.4 10.430 97.3 —16.184 -37.1 .161 42.7 
700.00 .147 170.0 10.411 83.6 —16.148 —41.7 .176 28.9 
800.00 138 162.6 10.377 70.3 —16.223 —48.8 .182 16.4 
900.00 125 154.9 10.456 56.1 —16.076 —56.0 .191 1.1 
1000.00 -106 145.3 10.447 42.6 —15.991 —61.7 .198 15.5 
1100.00 .081 133.5 10.636 28.2 —16.097 —68.4 .207 —32.0 
1200.00 .052 115.6 10.642 12.9 —16.178 —75.4 .221 —49.7 
1300.00 .037 68.9 10.752 —4.4 —16.290 —83.9 .241 —70.1 
1400.00 .059 13.0 10.790 —21.2 —16.441 —90.4 .265 —90.1 
1500.00 115 —8.4 10.467 —40.4 —16.762 —96.8 .295 —112.3 
1600.00 .199 —24.1 9.750 -—60.4 —17.071 —102.6 323 —135.6 
1700.00 .302 —39.3 8.771 -80.3 —17.036 —108.2 335 —157.2 
1800.00 .402 —52.3 7.209 —96.1 —17.036 —115.2 336 —178.6 
1900.00 494 -67.3 5.523 —110.3 —16.990 —122.3 329 163.1 
2000.00 565 —79.3 3.904 —122.7 —17.141 —129.0 314 148.4 


RESALE ABTA MLS AME A SRR PA RN TE 3 AREOLA SA RS RN, RE IE TEE RE PS ITE AE ARE DOT LIER SRG DLE TAPIA EEE ARLE AE NE TENG DD CLAD REEMA EEE OEE FOL DEEDES ET EAR ADL hy LALO LEE NOLL IIS 
Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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OAVANTEK 


UTO/UTC/PPA 1043 Series 
Thin-Film Cascadable Amplifier 
10 to 1000 MHz 


FEATURES 


e Frequency Range: 10 to 
1000 MHz 
e High Dynamic Range 
e Low Noise Figure: 2.5 dB (Typ) 
e Medium Power Output: 
+8.0 dBm (Typ) 
e Temperature Compensated 
e Surface Mount Option 


DESCRIPTION 


The 1043 Series is a thin-film bipolar RF 
amplifier using lossless feedback for low 
noise, high dynamic range and efficient 
operation; and active bias circuits to assure 
good temperature compensation and 
increased immunity to bias voltage vari- 


ELECTRICAL SPECIFICATIONS" 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


APPLICATIONS 


e Wideband RF System Front End 
e Surface Mount Assembly 


CASE GROUND 


UTO—TO-8T, p. 608 


ations. The 1043 Series amplifiers are 
available in three packages: the surface 
mount PlanarPak PP-38 (.375 in. x .375 in.) 
case, the TO-8 hermetic case and the 
connectorized TC-1 case. 


PPA—PP-38, p. 595 


(Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Symbol Characteristic 
Te = 25°C Te = 0° to 50°C 


Guaranteed Specifications 


Te = —55° to +85°C 


Typical 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


NOTE: 1. Both RF input and RF output pins are at DC ground—no blocking capacitor. 
2. 


PPA = Preliminary 


SCHEMATIC 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 
KEY: +25°C 
si memeaaacmatiaal 
-55°C—— - —— 
Gain Noise Figure 


Noise Figure, dB 


0 200 400 600 800 1000 


Frequency, MHz Frequency, MHz 


MAXIMUM RATINGS 


OG VONGGS otencacdedshieos eves eee nee wes 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ..................... 
“R” Series Burn-In Temperature ............. 


$4 ea ae +125°C 


THERMAL CHARACTERISTICS* 


Sues 17 Volts C6 ieee eh ewan es ee cnet ek ee ORE CATR RAR ahA POO 
ae +13 dBm Active Transistor Power Dissipation ............... 176mW 
—55°C to +125°C Junction Temperature Above Case Temperature ....... 19°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Ayr@ 90°C) .......... 767,000 Hrs. 


“For further information, see High Reliability section, p. 17—2. 


WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC — 21.5 grams 


« 481 Cottonwood Drive, Milpitas, CA 95035 


¢ Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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Avantek, Inc. 


UTO/UTC/PPA 1043 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 


Frequency, MHz 


Third-Order Intercept Point 


Frequency, MHz 


0 200 400 600 800 1000 


Input VSWR 


Frequency, MHz 


Second-Order Intercept Point 


IP, , dBm 


200 400 
Frequency, MHz 


600 


800 1000 


Output VSWR 


Frequency, MHz 


Second-Harmonic Intercept Point 


200 400 
Frequency, MHz 


600 800 1000 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS 


BIAS = 15.00 VOLTS 


FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.09 10.77 160.26 —5.71 .00 Tale 16.80 
200.0 1.19 10.67 152.36 —4.78 43 1.35 16.72 
300.0 1.29 10.67 137.24 —3.07 42 1.53 17.08 
400.0 1.36 10.72 122.72 —.75 39 1.69 17.24 
500.0 1.39 10.83 108.58 1.94 .40 1.79 17.32 
600.0 1.38 10.95 94.02 4.22 42 1.81 17.39 
700.0 1.32 11.05 78.88 5.71 44 1.74 17.40 
800.0 1.22 11.19 61.92 5.79 48 1.58 17.35 
900.0 1.08 11.14 43.90 4.59 52 1.35 17.29 
1000.0 1.08 10.95 25.03 2.56 54 1G 17.20 
1100.0 1.25 10.43 5.65 .02 56 1.16 17.43 
1200.0 1.44 9.69 —14.26 —3.04 oT 1.45 17.60 
1300.0 1.61 8.73 —31.95 —3.90 47 1.80 18.14 
1400.0 1.73 7.63 —48.41 —3.53 44 2.16 18.72 
1500.0 1.80 6.46 63.92 —2.20 .00 2.56 19.37 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 043 132.7 10.733 167.3 —16.533 169.4 .074 114.0 
150.00 065 104.3 10.682 159.2 —16.771 161.0 -109 96.5 
200.00 088 87.0 10.607 151.1 —16.946 154.2 .149 83.7 
250.00 113 73.5 10.572 143.2 —16.949 147.6 181 73.9 
300.00 131 65.9 10.599 135.6 —17.247 140.9 .207 65.2 
350.00 146 57.4 10.632 126.0 —17.155 134.5 .233 57.7 
400.00 154 49.2 10.685 120.6 —17.085 129.0 .252 50.8 
450.00 161 41.2 10.757 113.5 —17.273 123.3 .267 43.5 
500.00 163 34.0 10.784 105.9 —17.291 pir, ati 36.7 
550.00 158 26.5 10.885 98.6 —17.319 112.0 .280 30.0 
600.00 151 20.2 10.965 91.0 —17.320 106.5 .281 23.6 
650.00 142 12.0 11.017 83.1 —17.373 100.9 .273 17.1 
700.00 125 4.5 11.080 75.0 —17.426 96.1 .259 9.9 
750.00 103 —4.6 11.173 66.5 —17.279 90.3 .239 3.0 
800.00 080 —14.7 11.216 57.7 —17.303 84.6 211 —4.0 
850.00 052 —24.8 11.235 48.6 17.327 78.6 176 -11.9 
900.00 017 —53.0 11.167 39.0 —17.281 72.6 132 —18.4 
950.00 025 177.0 11.113 29.1 —17.233 66.6 .085 —25.8 
1000.00 057 153.7 10.971 19.4 —17.276 60.7 .032 —28.0 
1100.00 131 128.2 10.422 -7 —17.405 47.6 .083 125.0 
1200.00 188 112.5 9.693 —21.0 —17.669 34.8 .193 112.1 
1300.00 236 88.9 8.713 —39.0 —18.138 22.0 .291 99.6 
1400.00 259 87.9 7.607 —56.0 —18.694 10.0 368 86.4 
1500.00 279 80.0 6.496 —/2.2 —19.401 —1.2 433 78.7 


Avantek, Inc. 


+ 481 Cottonwood Drive, Milpitas, CA 95035 


Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 
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O\AVANTEK 


UTO/UTC/PPA 1044 Series 
Thin-Film Cascadable Amplifier 
10 to 1000 MHz 


FEATURES 


e Frequency Range: 10 to 
1000 MHz 
e High Dynamic Range 
e Low Noise Figure: 2.5 dB (Typ) 
e Medium Power Output: 
+13.0 dBm (Typ) 
e Temperature Compensated 
e Surface Mount Option 


DESCRIPTION 


The 1044 Series is a high-power thin-film 
bipolar RF amplifier using lossless feed- 
back for low noise, high dynamic range, 
and efficient operation; and active bias 
circuits to assure good temperature 
compensation and increased immunity to 


ELECTRICAL SPECIFICATIONS' 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.)? 


APPLICATIONS 
e Wideband RF System Front End 


CASE GROUND 


UTO—TO-8T, p. 16-48 


bias voltage variations. The 1044 Series 
amplifiers are available in three packages: 
the surface mount PlanarPak PP-38 
(.375 in. x .375 in.) case, the TO-8 her- 
metic case and the connectorized TC-1 
case. 


PPA—PP-38, p. 16-35 


(Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 


Te = 0° to 50°C 


Typical 


Te = 25°C = —55° to +85°C 


Power Output @ +1 dB Compression (Min.)? 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 


DC Current 
NOTES: 1. 


Both Rf input and RF output pins are at DC ground—no blocking capacitor/PPA-1044 = Preliminary. 


2. PPA-1044 Frequency Range is 20-1000 MHz. 
3. PPA-1044, Power Output = 12 dBm (typ) @ 0° to 25°C, 11.5 dBm from 0° to 50°C and 11.0 dBm from —55° to +85°C. 


SCHEMATIC 


RFww 


MAXIMUM RATINGS 


DC Voltage 
Continuous RF Input Power 

Operating Case Temperature 
Storage Temperature 
“R” Series Burn-In Temperature 


oes Pts e eens BE DKA DHHO eR Ew TE 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C +85°C—— — — 
noe 


§5°C—-—— 
Noise Figure 


) 200 400 
Frequency, MHz 


800 


Frequency, MHz 
THERMAL CHARACTERISTICS* 


wee re Ty 17 Volts OG ovo prea a st vees Rea Rey eed ee eee eas cone ciess co LOSE 
conus +13 dBm Active Transistor Power Dissipation ............... 256mW 
—55°C to +125°C Junction Temperature Above Case Temperature ....... 27°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 955,100 Hrs. 
a ee os +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC — 21.5 grams 
Avantek, Inc. ~» 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC/PPA 1044 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 


0 200 400 600 800 1000 1200 


Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point - Second-Order Intercept Point Second-Harmonic Intercept Point 
£ £ 
= . 
of = 
6 35 45 
0 200 400 600 800 1000 0 200 400 600 9800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 

MHz IN dB DEG DEV ns OUT dB 
100.0 1.13 11.12 168.56 —2.87 00 Lae 16.40 
200.0 1.20 11.02 152.79 —2.76 43 1.28 16.39 
300.0 Ler 11.01 137.95 —1.73 41 1.41 16.56 
400.0 1.31 11.04 123.61 —.21 39 1.49 16.64 
500.0 1.30 11.12 109.58 1.63 39 1.54 16.66 
600.0 1.24 11.19 95.25 3.19 41 1.52 16.52 
700.0 1.18 11.21 80.12 3.78 43 1.45 16.47 
800.0 1.02 11.24 63.73 3.42 47 1.35 16.44 
900.0 1.23 11.04 46.58 2.14 50 1.30 16.33 

1000.0 1.51 10.69 28.83 28 52 1.40 16.44 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 Sx» 

MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .063 154.8 11.090 167.6 —16.592 169.3 .077 141.1 
150.00 .075 120.6 11.053 159.7 —16.417 161.1 .096 114.7 
200.00 .089 101.4 10.958 151.8 —16.537 152.8 124 100.4 
250.00 .108 85.3 10.930 143.9 —16.541 146.0 145 88.3 
300.00 123 75.5 10.946 136.4 —16.639 139.5 .164 79.6 
350.00 .130 65.9 10.980 129.0 —16.626 132.6 .182 iY 
400.00 134 56.4 11.016 121.7 —16.607 126.4 .193 65.0 
450.00 132 46.7 11.073 114.7 —16.601 120.6 .201 58.7 
500.00 wer 39.5 11.084 107.2 —16.583 114.3 .207 53.1 
550.00 114 32.6 11.157 100.1 —16.585 108.4 .204 48.6 
600.00 .096 24.7 11.202 92.6 —16.565 102.1 .199 44.9 
650.00 .075 18.2 11.221 84.7 —16.503 96.5 .189 41.8 
700.00 .046 15.5 11.228 76.9 —16.470 90.3 176 40.5 
750.00 .011 28.3 11.254 68.7 —16.407 84.4 .160 41.8 
800.00 .028 156.2 11.233 60.2 —16.406 The .144 46.0 
850.00 .072 153.9 11.183 51.5 —16.434 71.0 135 53.9 
900.00 Bs re | 147.5 11.062 42.5 —16.370 64.7 , .136 65.3 
950.00 173 140.7 10.896 33.2 —16.366 58.1 .148 750) 

1000.00 .220 133.4 10.691 24.3 —16.460 51.8 174 82.9 
1050.00 .269 123.8 10.378 14.5 —16.543 45.4 Fie 85.8 
1100.00 .316 116.2 10.038 5.5 16.648 38.8 .251 86.3 
1200.00 .390 101.4 9.272 —11.7 —17.028 26.0 326 82.0 
1300.00 449 87.8 8.368 —27.1 —17.369 14.3 393 74.7 
1400.00 486 75.0 7.393 —41.8 —17.792 3.8 445 67.0 
1500.00 onl 64.0 6.429 —55.2 —18.261 —6.5 .484 60.0 


IL AS ETE DRE LSE NPD SEY RSE IONE 2 BLO LG OEM EE 2 BP IES EDEMA SENT BABI CEL REY IEEE IE BENELLI HOA OPIS ETI 9 SEALE LEAN LE ADEN SELLE LOE MEE ELL OIE TPES ACE ALM GELLER NG SELES SOBA LIRR GSAS LEAR TP NIE OIE A CELLONE LED SEB) 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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UTO/UTC 1052 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 1000 MHz 


FEATURES APPLICATIONS ano 

e Frequency Range: 5 to 1000 MHz e IF/RF Amplification 

e 5-Volt Supply e 5 Volt Systems 

e Medium Power: +7.5 dBm (Typ) 

e High Efficiency 

e Low VSWR uid CASE GROUND 
e Temperature Compensated UTO—TO-8T, p. 16-48 
DESCRIPTION 

The 1052 Series is a medium-gain thin-film inductive tuning while the RF is coupled 

RF amplifier using 5-volt bias for efficient through the amplifier by internal blocking 

operation. Resistive feedback and active capacitors. The 1052 Series amplifiers are 

bias assure temperature compensation available in either the TO-8 hermetic case UTC—TC-1, p.16—-42 

and increased immunity to bias voltage or connectored TC-1 package. 


variations. Low VSWR is maintained by 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +5 VDC unless otherwise noted) 


KEY: +25°C 
65 
-55°C —— - —— 

co 

so 

s 

=] 

mo 

cr 

3 

2 

50 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DU VOUGOG: £65 bhtea ee veces seen bh esiwhee ke neawees 9 Volts We Senin caevesakadnien eh ap nee ad ge aa eh awe a 130/130°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............ 125/175 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 6°C 
Storage Temperature ...................04. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,550,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 
WEIGHT: ical) UTO— 2.1 grams; UTC— 21.5 grams 
Avantek, Inc. +. 481 Cottonwood Drive, Milpitas, CA 95035 =. Contact your local representative, distributor or fleld sales office for further Information. Lietings are In the back of this Data Book. 
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UTO/UTC 1052 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 


“5 200 400 600 800 1000 1200 “5 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
E & 
: “. 
of a 
10 20 
50 200 400 600 800 1000 1200 50 200 400 600 800 1000 1200 50 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 5.00 VOLTS 
FREQ Si Sa Si2 Sx GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang K ns DEG 
05 02 1 14.43 172.9 -18.9 —3.6 08 9.88 1.13 50 —1.20 
10 03 39.2 14.42 163.8 -18.9 —9.6 08 4.99 1.13 50 —1.44 
15 04 42.7 14.41 155.2 -18.9 -15.0 09 2.07 1.13 48 —1.27 
20 05 40.7 14.40 146.7 —19.0 —20.1 09 —.25 1.13 47 —.95 
25 07 36.2 14.39 138.3 —19.0 —25.5 10 —2.86 1.13 47 —.54 
30 08 30.3 14.37 130.1 —19.1 —30.7 10 —5.75 1.13 46 0.00 
35 09 23.3 14.36 121.6 —19.1 -35.8 11 —9.32 1.13 47 35 
40 10 16.7 14.34 113.2 -19.2 —41.3 12 -12.75 1.14 47 71 
45 11 9.0 14.33 104.8 —19.3 —46.4 12 —16.88 1.14 47 1.13 
50 11 1.5 14.33 96.3 —19.4 —51.8 13 —21.61 1.14 47 1.40 
55 11 —4.9 14.32 87.7 —19.4 —57.1 14 —26.32 1.14 48 1.58 
60 11 —11.1 14.32 78.9 —19.5 62.6 14 —30.87 1.14 .49 1.64 
65 11 —16.2 14.31 70.2 —19.6 -68.2 15 —34.73 1.15 48 1.69 
70 11 -19.8 14.31 61.2 -19.7 —73.6 16 —38.59 1.16 .50 1.50 
75 10 —21.7 14.30 §2.1 —19.8 —79.1 16 —42.27 1.16 51 1.24 
80 09 -18.9 14.30 42.9 —20.0 -85.0 17 —45.28 Tad 51 79 
85 09 —11.3 14.29 33.4 —20.1 -90.7 18 —47.90 1.18 53 an 
90 09 3) 14.27 23.7 —20.3 —96.5 18 —49.88 1.19 54 —.84 
95 11 10.9 14.24 13.6 —20.4 —102.5 19 —51.84 1.20 56 —2.10 

1.00 15 16.6 14.18 3.1 —20.6 —108.8 20 —53.84 1.21 58 —3.80 

1.05 19 16.6 14.08 -7.8 —20.8 —115.1 22 —55.73 1.22 .60 

1.10 25 12.8 13.92 —19.0 21.1 —121.1 24 —57.73 1.23 .62 

1.15 32 6.9 13.69 —30.6 —21.4 -127.7 25 —60.48 1,25 65 

1.20 39 -5 13.38 42.4 —21,7 —134.0 27 —63.98 1.26 .66 

1.25 46 —8.7 12.95 —54.5 —22.1 —140.1 29 —68.19 1.27 .67 

1.30 53 —17.6 12.40 66.4 —22.5 —146.3 31 —72.90 1.28 .66 

1.35 60 —26.7 11.74 —78.3 —23.0 —151.8 33 —77 .94 1.29 .66 

1.40 66 —35.6 10.98 —89.7 —23.4 —157.4 34 —83.29 1.31 .64 

1.45 71 —44.1 10.14 —100.7 —23.2 —162.2 35 —88.84 1.32 61 

1.50 75 —52.2 9.24 —111.2 —24.3 —167.0 35 —94.42 1.34 58 

1.55 79 —59.8 8.30 —121.3 —24.6 -171.9 35 —99.92 1.37 56 

1.60 22 —66.8 7.32 —130.8 —25.0 —176.5 35 —105.48 1.40 52 

1.65 84 —73.5 6.33 —139.2 —25.3 179.6 34 —111.13 1.45 50 

1.70 85 —79.6 5.31 —148.4 —25.7 175.1 34 —116.61 1.51 48 

175 87 —85.3 4.29 —156.6 —26.0 i712 33 —122.27 1.60 46 

1.80 88 —90.5 3.29 —164.5 —26.2 166.8 32 —127.94 1.70 44 

1.85 88 —95.4 2.29 -171.9 —26.4 162.8 31 —133.67 1.82 42 

1.90 89 —100.1 1.30 —179.3 —26.6 158.6 .30 —139.76 1.99 .40 

1.95 89 —104.4 32 173.6 —26.8 154.2 .29 —146.09 2.16 .40 

2.00 .90 —108.7 —.67 166.6 —27.0 149.2 .28 —152.28 2.40 38 

2.05 .90 —112.5 —1.61 159.7 —27.2 145.5 ar —158.86 2.58 38 

2.10 .90 —116.4 —2.59 153.2 -27.3 140.5 .26 —165.48 2.87 3o7 

2.15 91 —120.1 —3.54 146.2 —27.5 136.1 .26 —171.93 3.18 38 

2.20 91 —123.6 —4.49 139.9 —27.7 131.6 25 —178.40 3.60 34 

2.25 91 —127.1 —5.44 133.7 —27.7 126.8 25 175.33 4.04 36 

2.30 91 —130.5 —6.38 1272 —27.9 122.3 25 169.58 4.54 37 

2.35 91 —133.9 —7.36 121.0 —28.1 ey er 25 164.06 5.18 33 

2.40 91 —137.4 —8.32 114.6 —28.3 M2.F 25 159.16 5.88 36 

2.45 91 —140.9 —9.30 108.4 —28.4 107.9 .26 154.89 6.63 36 

2.50 .90 —144.3 —10.30 101.9 —28.6 103.6 .26 151.29 7.80 35 


LINEARIZATION RANGE: .05 to 1.00 GHz 


LSPA bee WER PE PARTE EA A RR ESRD Ea LD ATRL ea EET AN GERI REE A NR ESET I LIER PT SNE EA RA RA AMET LEIS TES BL ALES A ISIS LABE ELLE IRE SACLE ES CCL DIED LIER MED NEEM EDP BME Mc SPA PLE IAL REEL NEIL DEPOT APIE LM, PY 
Avantek, Inc. ~ 481 Cottonwood Drive, Milplitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK uTis-1053 


Thin-Film Cascadable Amplifier 
5 to 1000 MHz 


FEATURES APPLICATIONS 


e Frequency Range: 5 to 1000 MHz e IF/RF Amplification 
e MODAMP Silicon Monolithic 


GROUND 


Gain Stages 
e High Gain: +30 dB (Typ) 
e Low VSWR 
= CASE GROUND 
UTO—TO-8T, p. 16-48 
DESCRIPTION 
The UTM-1053 contains three silicon monolithic microwave blocking capacitors couple the RF through this three-stage 
integrated circuit RF amplifiers mounted on a thin-film sub- amplifier. The UTM-1053 is available in the TO-8 hermetic 
strate to provide wideband, high gain performance. Internal package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Typlent Guaranteed Specifications 
Symbol Characteristic ¥PICS 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
sO — 
-55°C —— - —— 
Gain 
om 
mo] 
g 
& 
i 
2 
2 
18 6 
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS 
OG VONGGS cc cicc tate anecd tise Fb is ae ie eee eens 17 Volts iG ees aesyossoceeertinaacastiatersen haven wien eoi os 130/130/130°C/W 
Continuous RF Input Power ..................... +17 dBm Active Transistor Power Dissipation’ ....... 125/125/175 mW 
Operating Case Temperature ............... —55°C to +71°C Junction Temperature Above Case Temperature’ . 16/16/23°C 
Storage Temperature ....................45. —62°C to +71°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 535,000 Hrs. 
“R” Series Burn-In Temperature ..................... +71°C Note 1: Values refer to ist and 2nd stage transistors respectively. 


WEIGHT: (typical) UTO— 2.1 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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UTM 1053 


Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Input VSWR 


Power Output 
@ 1 dB Gain 


24 


0 


Power Output 


1200 


1600 2000 


Frequency, MHz 


Third-Order Intercept Point 


400 800 


1200 


1600 2000 


Frequency, MHz 


400 800 


1200 


1600 2000 


Frequency, MHz 


Second-Order Intercept Point 


IP,, dBm 


400 800 


1200 


1600 2000 


Frequency, MHz 


Output VSWR 
ox 
a 
- 
“0 400 800 1200 1600 2000 
Frequency, MHz 
Second-Harmonic Intercept Point 
a: 
ie 


15 
0 400 800 1200 1600 2000 
Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS 


BIAS = 15.00 VOLTS 


FREQ VSWR GAIN PHASE GPDEL VSWR ISOL 
MHz IN dB DEV ns OUT dB 
100.0 1.15 31.10 2.01 .00 1.06 43.20 
200.0 1.08 30.79 2 74 1.13 48.73 
300.0 1.42 30.46 —.76 .67 1.15 58.84 
400.0 1.16 30.11 —.94 .68 1.20 55.41 
500.0 122 29.90 —.96 .66 1.24 51.72 
600.0 1.27 29.77 —.07 .65 1.30 54.65 
700.0 1.31 29.48 a I .67 1.33 49.54 
800.0 1.36 29.20 .60 .68 1.39 51.27 
900.0 1.39 28.99 34 .69 1.43 49.36 

1000.0 1.41 28.85 —.55 70 1.49 47.69 

S-PARAMETERS BIAS = 15.00 VOLTS 

FREQ Si Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 

100.00 .055 —166.8 31.488 159.6 —49.622 23.4 .041 —18.5 

150.00 .044 —162.6 31.381 148.6 —52.352 8.1 .048 —16.8 

200.00 .044 —151.7 31.268 137.8 —54.150 39.4 .058 —24.8 

250.00 .049 —139.7 31.171 128.3 —55.565 80.8 .064 —33.3 

300.00 .051 -127.9 31.000 118.6 —59.922 73.1 .067 —39.4 

350.00 .059 -118.6 30.855 109.3 62.893 30.4 .080 45.1 

400.00 .069 —115.4 30.656 100.1 —58.065 91.3 .088 —50.9 

450.00 .080 —109.4 30.510 90.7 —56.606 54.3 .098 —55.2 

500.00 .090 —109.4 30.398 81.6 —59.501 70.4 110 —60.7 

550.00 101 —108.8 30.297 725 —60.129 47.5 121 —64.0 

600.00 113 —110.1 30.230 63.6 —55.868 61.5 133 -67.3 

650.00 123 —110.7 30.113 54.6 —53.130 96.5 144 -—69.9 

700.00 132 —112.5 29.959 45.6 —55.095 70.4 162 -73.8 

750.00 .140 —115.8 29.853 36.4 —54.666 85.4 164 —77.6 

800.00 .149 -119.4 29.662 26.8 —51.949 80.2 176 —78.5 

850.00 -155 —122.0 29.525 16.8 —53.425 106.0 181 -79.9 

900.00 159 —124.5 29.375 6.9 —51.872 93.9 186 —82.6 

950.00 166 —128.1 29.324 -3.2 —50.651 113.6 .198 84.3 

1000.00 .169 —130.1 29.172 —13.0 —51.330 100.3 .206 —84.9 
1100.00 167 —132.8 28.807 —32.5 —49.174 118.9 216 —88.3 
1200.00 163 —132.6 28.347 —52.9 —46.878 123.1 .233 -89.2 
1300.00 .156 —129.7 27.681 72.8 —46.023 116.7 .242 —91.5 
1400.00 .157 -123.8 26.792 -92.0 44.046 115.0 .259 -92.8 
1500.00 171 —117.3 25.869 —109.8 —42.855 112.2 .270 —94.0 
1600.00 .204 -—112.8 24.811 —126.6 —40.686 112.2 301 -97.7 
1700.00 .222 —109.9 23.520 —142.2 —38.903 108.0 .292 —100.5 
1800.00 .389 —95.2 23.283 —154.1 —35.449 53.8 .427 —93.3 
1900.00 394 —126.1 21.584 —175.4 —44,824 72.7 352 —120.1 
2000.00 .363 —137.2 20.254 172.3 —41.273 95.2 .280 —123.3 


Avantek, Inc. -~ 481 Cottonwood Drive, Milpitas, CA 95035 . 


Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK 


FEATURES 


Frequency Range: 5 to 1000 MHz 
High Gain: 24 dB (Typ) 

Low Noise Figure: 3.5 dB (Typ) 
5-Volt Supply 

High Dynamic Range 
Temperature Compensated 


Description 


The 1054 Series is a 5-volt two-stage, thin- 
film RF amplifier using active bias and 
resistive feedback for temperature com- 
pensation and increased immunity to bias 
voltage variations. Low VSWR is main- 


UTO/UTC 1054 Series 
Thin-Film Cascadable Amplifier 


5 to 1000 MHz 


APPLICATIONS 


e IF/RF Amplification 
e 5 Volt Systems 


coupled through the amplifier by internal 
blocking capacitors. The 1054 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 


QROUND 


CASE GROUND 


UTO—TO-8T, p. 16-48 


UTC—TC-1, p. 16-42 


tained by inductive tuning while the RF is 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


Symbol Characteristic Typical 
Te = 25°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.): 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


Guaranteed Specifications 


Te = 0° to 50°C if = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +5 VDC unless otherwise noted) 


KEY: +25°C 
+85°C— — — — 
65°C — - — 


Gain Noise Figure 


RFin 


Noise Figure, dB 


5 200 400 
Frequency, MHz 


600 800 1000 1200 


Frequency, MHz 


MAXIMUM RATINGS THERMAL CHARACTERISTICS* 


DC VoltBOe .cssccvisdveneadewiosseaeat canvas 10.0 Volts eee eee eee eer ee eee eee eee ee eee 105/75°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............. 48/109 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ... 5.0/8.3°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 575,700 Hrs. 


“R” Series Burn-In Temperature ................... +125°C 


WEIGHT: ical) UTO— 1.7 rams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


“For further information, see High Reliability section, p. 17-2. 


« Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 1054 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
Sc a 
2% 
eae 
& °F 
“8 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 


19 
5 200 400 600 800 1000 1200 *°5 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 

NUMERICAL READINGS BIAS = 5 VOLTS 
FREQ GPDEL PHASE FREQ GPDEL PHASE 
GHz ns DEG GHz ns DEG 
.050 78 -2.18 525 73 2.76 
.075 78 2.30 550 73 3.11 
.100 Te -2.37 575 73 3.46 
125 Be -2.50 .600 74 3.64 
.150 75 2.40 625 75 3.79 
175 74 -2.18 .650 75 3.90 
.200 74 -1.91 .675 .76 3.91 
.225 74 -1.78 .700 a 3.80 
.250 71 -1.31 725 79 3.56 
275 72 -.90 .750 80 3.20 
300 73 -.65 775 82 2.71 
325 72 —.29 .800 83 2.05 
350 73 05 825 85 1.25 
375 72 40 .850 87 25 
400 71 82 825 89 —.86 
425 70 1.32 .900 92 -2.29 
450 73 1.66 .925 93 3.88 
475 72 2.06 .950 96 5.59 
500 72 2.43 .975 .98 7.47 

1,000 .96 9.28 
LINEARIZATION RANGE: .05 to 1.00 GHz 
S-PARAMETERS BIAS = 5 VOLTS 
FREQ Si Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
.005 .07 -178.1 24.6 20.5 34.0 21.1 21 166.95 
.010 .05 -179.7 24.6 7.8 34.0 9.8 19 172.71 
.020 04 -175.4 24.6 1 33.9 3.6 18 174.29 
.030 04 -171.7 24.6 4.4 33.9 1.0 18 174.63 
040 04 -167.7 24.6 ~7.9 33.9 -.8 18 174.60 
050 04 -164.4 24.6 —114 33.9 -2.4 18 174.50 
.100 .06 -152.2 24.6 -25.4 34.0 ~7.5 18 173.04 
.150 .07 -148.8 24.5 38.7 34.0 11.4 18 171.17 
200 09 -150.3 24.5 51.8 34.0 ~15.4 18 168.86 
250 11 -154.5 24.4 64.8 34.1 -19.7 18 166.00 
300 13 -159.8 24.4 -77.7 34.1 -23.3 19 162.32 
350 14 -165.6 24.4 -90.6 34.2 -27.4 19 157.86 
400 16 -172.5 24.4 —103.5 34,2 -31.0 18 152.01 
450 16 -179.3 24.4 -116.5 34.3 34.5 18 147.27 
500 17 171.3 24.4 —129.6 34.4 38.6 aie 141.05 
.550 17 162.0 24.5 -142.8 34.3 42.6 15 134.50 
.600 18 151.4 24.5 -156.3 34.4 46.5 14 127.59 
.650 18 139.9 24.6 -169.9 34.4 50.5 12 121.05 
.700 19 127.6 24.6 176.1 34.4 54.6 10 115.30 
.750 19 114.9 24.7 161.8 34.4 59.5 .08 111.99 
.800 19 101.4 24.8 146.9 34.6 64.1 .05 116.92 
.850 19 86.8 24.8 131.4 34.6 69.3 .03 152.00 
.900 Br 69.5 24.8 115.2 34.8 -74,2 .06 -158.75 
.950 15 47.1 24.7 98.1 35.1 -79.1 1 -149.77 
1.000 12 15.1 24.4 80.4 35.5 83.9 17 -153,20 
1.100 14 63.7 23.3 44.8 36.8 -91.3 .28 168.85 
1.200 22 -105,7 21.5 11.6 -37.6 -91.7 33 173.92 
1.250 124 -117.8 20.4 3.5 37.6 89.5 33 165.62 
1.300 .25 -126.5 19.3 -17.9 -37.4 89.8 31 157.44 
1.400 .23 -139.1 17.1 44,8 36.5 -92.0 .26 139.07 
1.500 17 -144.5 14.9 70.1 35.5 -102.1 19 115.14 
2.000 .26 -97.6 4.2 -175.1 34.8 -159.0 M1 83.31 
3.000 76 171.8 -16.4 45.9 36.5 105.7 A 136.14 


Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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QAVANTEK 


UTM-1056 
Thin-Film Cascadable Amplifier 
10 to 1000 MHz 


FEATURES 


e Frequency Range: 10 to 
1000 MHz 

e MODAMP Silicon Monolithic 
Gain Stages 

e High Gain: 26.5 dB (Typ) 

e Low VSWR 


DESCRIPTION 

The UTM-1056 contains three monolithic 
microwave integrated circuits mounted on 
a thin-film substrate to provide an RF ampli- 
fier suitable for wideband, high-gain appli- 


APPLICATIONS os 
e IF/RF Amplification 


CASE GROUND 


UTO—TO-8T, p. 16-48 


cations. Internal blocking capacitors couple 
the RF through this three-stage amplifier. 
The UTM-1056 is offered in the TO-8 her- 
metic package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Symbol Characteristic 
Te = 25°C Te= 1 o° to 50°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 


To = -55° to +85°C 


Typical 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 

65° o == — = 

-§5°C—— -—— 

Noise Figure 


Noise Figure, dB 


25 
0 200 400 600 800 1000 1200 1) 
Frequency, MHz 


200 400 600 800 1000 1200 
Frequency, MHz 


MAXIMUM RATINGS 


DG VONSOG «vcs cdas aves nied cane cane eeiae> 
Continuous RF Input Power ................. 
Operating Case Temperature .............. 
Storage Temperature ..................05. 
“R” Series Burn-in Temperature .............. 


THERMAL CHARACTERISTICS 


eer 17 Volts Cie ocean dace areeen ceed towns aemhgneaked’s MUON Gly 

.... +20 dBm Active Transistor Power Dissipation’ ....... 175/240/308 mW 
—55°C to +100°C Junction Temperature Above Case Temperature’ . 18/22/28°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 284,100 Hrs. 

ie +100°C Note 1: Values refer to 1st and 2nd stage transistors respectively. 


WEIGHT: (typical) UTO— 2.1 grams 


Avantek, Inc. ~. 481 Cottonwood Drive, Milpitas, CA 95035 


+ Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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UTM-1056 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
x 2.0 
3253 ie 
36 c oc 
—— = 15 
pes : 
a 1.25 
&@ H 
; 1.0 
0 200 400 600 800 1000 1200 0 200 400 600 9800 1000 1200 0 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
= 
co 
= 
a 
= 
20 40 
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE GPDEL VSWR 
MHz IN dB DEV ns OUT 
100.0 1.06 27.11 —1.39 .00 1.16 
200.0 1.04 26.99 — 77 67 1.21 
300.0 1.05 26.73 —.48 67 1.23 
400.0 1.06 26.48 18 66 1.26 
500.0 1.05 26.52 94 65 1.30 
600.0 1.06 26.76 2.49 .67 1.30 
700.0 1.13 26.68 1.91 71 1.31 
800.0 1.18 26.70 47 Wf 1.34 
900.0 1.22 26.70 —.39 73 1.31 
1000.0 1.28 26.49 —2.96 a7 1.24 
1100.0 1.36 26.12 79 1.14 
1200.0 1.44 25.73 79 1.09 
1300.0 1.55 25.00 .80 1.30 
1400.0 1.70 23.67 78 1.63 
1500.0 1.68 23.16 79 1.87 
1600.0 1.72 21.70 81 2.50 
1700.0 1.77 19.89 75 3.20 
1800.0 1.81 17.56 70 3.82 
1900.0 1.76 15.65 63 4.18 
2000.0 1.70 13.62 .00 4.46 


LINEARIZATION RANGE: 100.0 to 1000.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
135 mA 

FREQ Si Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .005 66.7 26.968 155.9 —58.461 —86.5 .095 4.2 
200.00 .014 71.0 26.819 129.9 —51.146 —18.7 .096 7.3 
300.00 .022 60.6 26.771 107.9 —62.887 29.9 105 4.0 
400.00 .029 66.4 26.495 82.6 —52.593 —9.4 AT? 1.2 
500.00 .016 74.1 26.567 59.1 —55.136 —8 132 —4.7 
600.00 .017 95.3 26.513 35.1 —52.968 —21.2 134 -13.2 
700.00 .062 112.8 26.689 10.1 —51.633 —26.9 128 —18.2 
800.00 .074 99.2 26.636 —15.3 —51.910 —39.9 148 —26.9 
900.00 .078 91.6 26.532 —41.2 —52.173 —66.5 144 —~44.3 
1000.00 107 84.8 26.515 —68.2 —53.165 61.3 115 —64.6 
1100.00 134 84.6 25.953 —96.9 —52.159 —82.0 .060 —99.7 
1200.00 .170 74.9 25.763 —125.3 —51.498 -78.5 .041 151.7 
1300.00 213 67.3 24.976 —153.2 —55.669 —95.1 123 96.2 
1400.00 .241 55.5 24.022 178.3 —57.330 —76.3 .235 66.2 
1500.00 .284 39.1 22.711 150.5 —50.292 6 .299 41.7 
1600.00 .257 pa Bs 21.627 120.4 —48.659 44.7 433 31.8 
1700.00 .256 21.9 19.874 94.0 —50.520 —117.8 524 12.1 
1800.00 .274 15.5 17.720 68.4 —58.857 —33.9 .580 —5.3 
1900.00 .267 6.7 15.558 45.4 —55.695 —39.2 .618 —18.5 
2000.00 .258 —8 13.380 25.0 —58.326 —30.1 .643 —29.6 


TSE Fad 8B Sy ES TERE ES CP SL) SCPE BETO TE TARE RT © SEINE SBP ES AL IE LISS LER IIL it ODE TCLS DEED LLLP BR LIER ETRE IAT ALBERS EES INET ELI AEE TED A 
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UTM-1057 
QAVANTEK Thin-Film Cascadable Amplifier 


10 to 1000 MHz 


FEATURES APPLICATIONS es 
e Frequency Range: 10 to e IF/RF Amplification 

1000 MHz 
e MODAMP Silicon Monolithic 

Gain Stages 
e High Gain: 27.0 dB (Typ) as 
e Low VSWR UTO—TO-8T, p. 16-48 
DESCRIPTION 
The UTM-1057 contains three monolithic microwave inte- Internal blocking capacitors couple the RF through this three- 
grated circuits mounted on a thin-film substrate to provide a stage amplifier. The UTM-1057 is available in the TO-8 
RF amplifier suitable for wideband, high-gain applications. hermetic package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Symbol Characteristic Typloal - 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
+85°C— — — — 


-55°C — - — 


Noise Figure 


roe) 

mo 

s 

> 

La) 

rt 

3 

2 

0 200 400 600 800 1000 1200 30 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS 
De VONGHE ccs ncaaxeccea eden neoseun wn sna en on we 17 Volts OS ctcee nena Se ehh eh a ewe dbase ROR READER RES 100/90/90°C/W 
Continuous RF Input Power ..................... +20 dBm Active Transistor Power Dissipation’ ....... 175/300/480 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature’ . 18/27/43°C 
Storage Temperature ...................45. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 161,700 Hrs. 
“R” Series Burn-in Temperature ...............006. +100°C Note 1: Values refer to 1st and 2nd stage transistors respectively. 


WEIGHT: (typical) UTO— 2.1 grams 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further Information. Lietings are In the back of this Data Book. 
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UTM-1057 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
~_o 
ze: 
c 
6a 
6° 3 
Te 
aGQeE 
5 
0 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
£ 
& 5 
2 
of = 
30 35 
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 © 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE GPDEL VSWR 
MHz IN dB DEV ns OUT 
100.0 1.05 27.60 —2.30 .00 1.14 
200.0 1.05 27.49 —1.39 .66 1.16 
300.0 1.06 27.27 —.62 .66 1.18 
400.0 1.06 27.06 .63 65 1.21 
500.0 1.05 27.11 1.84 65 1.24 
600.0 1.07 27.48 3.48 .68 1.22 
700.0 1.15 27.46 2.76 72 1.24 
800.0 1.20 27.52 95 14 1.25 
900.0 1.26 27.55 —.81 76 1.21 
1000.0 1.34 27.28 —4.54 .80 1.11 
1100.0 1.43 26.74 80 1.07 
1200.0 1.53 26.07 79 1.27 
1300.0 1.65 25.02 74 1.62 
1400.0 1.70 23.82 76 1.82 
1500.0 171 23.06 80 2.54 
1600.0 1.75 21.50 at 3.34 
1700.0 1.80 19.76 73 4.29 
1800.0 1.82 17.35 .67 5.03 
1900.0 1.75 15.42 .60 5.34 
2000.0 1.66 13.42 .00 5.57 


LINEARIZATION RANGE: 100.0 to 1000.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .008 114.1 27.481 156.1 —48.333 19.4 .063 24 
200.00 .019 Tie 27.369 130.1 —54.226 —30.7 .076 11.8 
300.00 .028 62.1 27.334 108.1 —59.069 —56.6 .085 11.6 
400.00 .036 60.9 27.044 83.6 —55.500 —53.7 .094 10.4 
500.00 .025 61.7 27.153 60.4 —58.835 —4.4 .108 —6.7 
600.00 .015 108.1 27.207 38.7 —53.476 —7.4 106 -6.0 
700.00 .077 101.7 27.355 10.7 —53.406 —59.9 .109 5.0 
800.00 .082 99.9 27.463 —14.4 —52.683 —43.3 119 —13.2 
900.00 .095 99.0 27.429 41.3 —53.902 -69.2 104 —36.1 
1000.00 130 89.5 27.363 —69.8 —52.103 —53.8 .060 -65.7 
1100.00 165 84.9 26.608 —99.6 —52.052 -80.9 .033 161.3 
1200.00 .202 74.7 26.158 —128.6 —55.613 —49.7 121 113.0 
1300.00 241 66.5 25.094 —155.9 —62.287 —98.2 .226 88.4 
1400.00 whe 54.2 23.788 176.9 —5§5.422 37.3 334 60.2 
1500.00 251 40.3 22.988 150.6 —48.524 —32.6 412 50.9 
1600.00 .268 33.5 21.404 121.2 —49.941 —54.1 -551 31.9 
1700.00 .263 27.0 19.688 95.8 —53.413 —108.7 .625 ize 
1800.00 273 21.7 17.533 71.2 —54.797 —21.7 .662 —5.3 
1900.00 .264 12.6 15.331 49.3 —55.126 -18.8 .687 —18.7 


2000.00 .242 6.4 13.173 30.1 —§2.753 —34.2 707 —30.5 


SS TLE TS I TEST IO IN ESS BE SBD, PETS is SSE TT PE AI AI OE ST LL REE EE EE I EE IRE LRTE LEE I OT ETT TELE TL SALI EL TE EDIE TEE SIT ES LED EDIE PI ETE LT NEES IE FE ES EL ETE 
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UTO/UTC 1058 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 1000 MHz 


FEATURES APPLICATIONS dail 

e Frequency Range: 5 to 1000 MHz e IF/RF Amplification 

e High Gain: 24.5 dB (Typ) e 5 Volt Systems 

e Low Noise Figure: 3.7 dB (Typ) 

e 5 Volt Supply 

e High Dynamic Range id CASE GROUND 
e Temperature Compensated UTO—TO-8T, p. 16-48 
DESCRIPTION 

The 1058 Series is a wideband, 5-volt, two- RF is coupled through the amplifier by 

stage, thin-film RF amplifier using active internal blocking capacitors. The 1058 

bias and resistive feedback for temperature Series amplifiers are available in either the 

compensation and increased immunity to TO-8 hermetic case or connectored TC-1 UTC—TC-1, p. 16-42 
bias voltage variations. Low VSWR is package. 


maintained by inductive tuning, while the 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


f Guaranteed Specifications 
Symbol Characteristic ypica 
Te = 25°C Te = 0° to 50°C = -—55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +5 VDC unless otherwise noted) 


KEY: +25°C—————_ ss + 85°C — — =— 55°C 


Noise Figure 


Gain, dB 


0 200 400 600 9800 1000 1200 


Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
IG VOURGE cues aa anin nnd es aicad KORE AeA WO e's 9.0 Volts es eae ee ee eee 105/75°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............. 48/228 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .. 5.0/17.0°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 572,300 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: ical) UTO— 1.7 grams; UTC — 21.5 grams 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listinge are In the back of this Data Book. 
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UTO/UTC 1058 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 


Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
50 
40 
é = a 
SO 30h fa 
of a 


10 
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


NUMERICAL READINGS BIAS = 5 VOLTS 
FREQ GPDEL PHASE FREQ GPDEL PHASE 
GHz ns DEG GHz ns DEG 
050 80 —1.57 525 72 2.57 
075 80 —1.88 550 71 2.93 
100 78 -2.11 575 72 3.19 
125 7 -2.31 .600 73 3.45 
150 76 ~2.31 625 74 3.61 
175 73 —2.08 .650 75 3.70 
200 73 -1.87 675 75 3.72 
225 74 -1.78 .700 76 3.70 
250 71 ~1.34 725 78 3.47 
275 71 -.98 .750 79 3.14 
300 73 74 775 81 2.67 
325 71 —.37 .800 82 2.03 
350 72 =I 825 84 1.30 
375 72 10 .850 86 37 
400 71 67 825 88 —.79 
425 71 1.11 .900 91 =641 
450 71 1.47 925 92 3.59 
475 72 1.81 .950 94 5.27 
500 71 2.22 .975 .96 7.43 

1.000 .96 8.95 


LINEARIZATION RANGE: .05 to 1.00 GHz 


S-PARAMETERS BIAS = 5 VOLTS 
FREQ Si1 ee; Se S22 

MHz Mag Ang dB Ang dB Ang Mag Ang 
.005 .03 130.7 25.2 22.4 —34.0 23.4 .23 166.76 
.010 01 130.2 25.1 8.5 34.1 10.6 21 173.54 
.020 01 124.7 25.0 1 34.1 4.1 21 175.80 
.030 01 -113.1 25.0 4.5 34.2 Rs 21 176.20 
.040 02 -112.4 25.0 8.1 34,2 -1.0 21 176.11 
.050 02 111.3 25.0 -11.4 34.3 -2.3 21 175.77 
.100 104 118.3 24.9 -25.8 34,2 -7.5 21 173.45 
.150 .07 124.7 24.8 39.2 34.4 -11.3 21 171.44 
.200 .09 —130.9 24.8 52.4 34.4 -15.2 21 168.94 
.250 11 138.4 24.7 65.4 34.4 -19.1 21 165.78 
.300 13 -147.1 24.7 ~78.3 34.5 -23.1 21 162.66 
.350 14 -154.4 24.7 -91.2 34.6 -26.7 21 158.54 
.400 15 162.6 24.6 -104.2 34.6 -30.3 21 153.53 
.450 16 -171.3 24.6 -117.2 34.6 -33.9 .20 148.61 
.500 A? 179.2 24.6 -130.3 34.6 38.8 18 143.06 
550 18 169.1 24.6 -143.4 34.8 42.1 17 137.19 
.600 18 158.0 24.6 —156.8 34.6 —46.0 15 131.53 
.650 19 146.1 24.7 -170.3 34.6 49.5 13 126.11 
.700 .20 133.7 24.7 175.9 34.6 54.1 12 121.82 
.750 21 121.2 24.7 161.8 34,7 58.3 10 120.25 
.800 122 108.3 24.8 147.3 34.7 63.5 .07 125.09 
.850 122 94.3 24.8 132.1 34,8 68.0 .06 146.37 
.900 .20 78.5 24.8 116.2 34.9 -73.3 .06 —176.47 
.950 18 58.6 24.8 99.4 -35.0 -78.2 MM —158.67 
1.000 15 31.8 24.5 82.0 35.3 84,2 17 —156.81 
1.100 14 —46.1 23.4 46.4 36.5 -93.5 .29 —168.07 
1.200 21 -96.7 21.6 13.4 -37.6 -96.2 35 176.45 
1.300 124 —120.9 19.4 -15.6 -37.8 -95.6 34 160.90 
1.400 22 -133.1 17.1 —41.0 -37.3 -97.5 .28 143.49 
1.500 17 136.0 15.1 64.3 36.7 103.0 .20 119.83 
2.000 .28 98.8 5.1 171.0 35.0 149.9 .08 -73.35 
3.000 75 172.2 —14.2 44.3 33.8 104.3 43 157.65 


SS EE i SEE BN DNS CERT RES SSS RA LT ATE SE SES I FR PS IAT LS TT SP RES I ES SEP IE EVIE ALLIES OLLI ELLE ELE, TE NE LD SEE IOLLE LLL LIE IGILE EEE A ITER OIL NONE 
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UTO/UTC 1076 
QAVANTEK Thin-Film Cascadable Amplifier 


10 to 1000 MHz 


FEATURES APPLICATIONS GROUND 


e Frequency Range: e IF/RF Amplification 
10 to 1000 MHz e Pre/Post Mixer Amp 

e High Reverse Isolation: e Communications Intelligence 
49 dB (Typ) © Signal Intelligence 

e Low VSWR 


vt 
CASE GROUND 


e Temperature Stabilized 


DESCRIPTION 

The 1076 Series is a medium-gain bipolar amplifier is specially designed for high 

RF amplifier that uses resistive feedback reverse isolation applications. The 1076 

and active bias for temperature stabiliza- Series amplifiers are available in either the 

tion and increased immunity to bias voltage TO-8 hermetic case or connectored TC-1 UTC—TC-1, p. 16-42 
variations. Built on a thin-film substrate, this package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 2° to 52°C Te =—55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Reverse Isolation (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 
KEY: +25°C 

eC ——— — 

-55°C 


Reverse Isolation Noise Figure 


co 

0 a) 

To fen) J 

c et 3 

2 c AS 

3 a = 

E = 8 

= 62 10 = 

0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS 
DG VONRGG cccxies canae sea desaw aves aaeeenstanes 17 Volts LE Peet reer eevee er TC eT TCEROTTeTeLeree rT ree Tee 105°C/W 
Contunuous RF Power ...............0. 00 eeu: +13 dBm Active TransistorPower Dissapation ............... 150 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 16°C 
Storage Temperature ..................... —62°C to +150°C 
“R” Series Burn-In Temperature ................... +125°C 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


SPOIL BF DAS AAT ERE NS TSS IRE SC Se DT AS ne RESELL 2 be NTN A EAE TRS Sle TE RR ANE) RI SET BL ED STI ET, DPE ER EELS ASI TE SEDC EI ER EEE TEESE TE ERE EFT 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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UTO/UTC 1076 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 
@ 1 dB Gain 
Compression, dBm 


IP,, dBm 


Power Output 


Input VSWR Output VSWR 
cc 
= 
2) 
> 
0 200 400 600 800 1000 1200 “0 200 400 600 800 1000 1200 “0 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
E 
a 
o 
a” 
0 200 400 600 800 1000 1200 9200 400 600 800 1000 1200 aa oe er 


Frequency, MHz 


Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


S-PARAMETERS AND NUMERICAL READINGS BIAS = 15.00 VOLTS 
Si Sa S12 S22 
FREQ GPDEL PHASE 
MHz Mag Ang dB Ang dB Ang Mag Ang (ns) DEV (deg) 
5.0 08 —38.0 13.1 —171.2 —61.5 14.7 .08 63.68 3.15 _ 
10.0 06 —24.5 13.2 —176.8 —59.6 wa .05 —46.40 3.15 1.90 
25.0 06 —19.8 13.2 ees —59.1 8.8 .03 —18.14 1.01 —.84 
50.0 06 —26.5 13.2 172.3 —58.7 14.1 .03 —.23 60 ~1.67 
100.0 07 —43.7 13.2 163.1 —57.4 23.0 .03 15.31 51 —1.76 
150.0 08 —59.7 13.2 154.3 —56.1 27.4 .04 22.92 49 —1.49 
200.0 09 -73.8 13.2 145.6 —54.7 29.1 .04 27.57 48 —1.07 
250.0 10 —86.0 13.2 137.0 —53.5 28.6 .05 31.61 48 —.65 
300.0 11 -97.2 13.1 128.3 —52.4 26.4 .05 33.59 48 -.17 
350.0 12 —107.7 13.1 119.7 —51.6 23.1 .06 34.37 48 27 
400.0 14 —117.5 13.1 111.0 —50.8 19.4 .06 35.64 48 69 
450.0 15 —127.0 13.1 102.3 —50.1 15.0 .07 35.82 48 1.08 
500.0 16 —136.3 13.1 93.6 —49.6 10.1 .07 34.60 49 1.44 
550.0 16 —145.8 13.1 84.7 —49.2 4.8 .08 34.59 49 1.67 
600.0 a7 —155.4 13.1 75.7 —48.8 —8 .08 34.22 50 1.79 
650.0 17 —164.9 13.1 66.7 —48.6 —6.8 .08 31.97 50 1.81 
700.0 17 —175.3 13.1 57.4 —48.4 -12.8 .09 30.84 51 1.69 
750.0 17 173.5 13.1 48.0 —48.3 —19.3 .09 29.64 52 1.36 
800.0 16 161.5 13.2 38.4 —48.3 —26.4 .09 26.71 53 87 
850.0 14 146.9 13.2 28.6 —48.4 —33.5 10 24.91 54 16 
900.0 13 129.1 13.2 18.5 —48.5 —41.4 10 23.29 56 -.91 
950.0 12 106.5 13.1 8.0 —48.8 —49.9 10 20.08 58 —2.23 
1000.0 11 76.1 13.1 -2.7 49.1 —59.1 11 17.56 60 —3.92 
1100.0 15 11.3 12.9 —25.4 —50.0 -80.1 11 11.80 63 — 
1200.0 26 —32.4 12.3 —49.6 -50.8 -104.5 12 5.48 67 —_ 
1300.0 41 —53.6 11.4 —74.4 -51.2 -—131.6 12 —3.39 69 — 
1400.0 54 -89.1 10.1 —98.8 —50.3 —156.2 13 —12.84 68 — 
1500.0 66 —110.9 8.3 —121.6 —-48.0 -175.5 13 —22.94 63 — 
1600.0 74 —129.2 6.3 —142.3 —44.9 170.0 13 —33.89 57 — 
1700.0 79 —144.8 4.1 —160.9 —41.4 156.4 13 —44.42 52 —_ 
1800.0 82 —158.0 1.8 -177.8 —37.8 142.6 14 —54.31 47 —_ 
1900.0 84 —169.5 —.4 167.0 —34.2 127.1 15 —54.34 42 _ 
2000.0 85 -179.4 —2.6 153.5 —30.7 109.0 17 —74.75 38 —_ 
2100.0 85 -171.9 —4.9 141.5 —27.4 87.3 .20 -85.62 33 _ 
2200.0 85 164.6 -6.9 130.4 —24.7 61.4 24 —-100.51 31 — 
2300.0 85 158.3 -8.8 118.6 —22.9 33.5 27 = —118.28 33 —- 
2400.0 .86 162.1 —10.9 105.5 —22.1 Isl 29 8 -—135.45 37 — 
2500.0 87 145.8 -13.3 91.6 —21.8 —15.4 30 ©=©6©-—-150.69 39 —_ 


LINEARIZATION RANGE: 10.0 to 1000.0 MHz 


Avantek, Inc. 


+ 481 Cottonwood Drive, Milpitas, CA 95035 


Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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OAVANTEK 


FEATURES 


e Frequency Range: 5 to 1500 MHz 
e Medium Gain: 10.0 dB (Typ) 


UTO/UTC 1501 


Thin-Film Cascadable Amplifier 


5 to 1500 MHz 


APPLICATIONS 


e IF/RF Amplification 
e Low Power Systems 


QROUND 


e Low Supply Current 


CASE GROUND 


DESCRIPTION UTO—TO-8U, p. 16-48 


The 1501 Series is a wideband, thin-film 
bipolar RF amplifier that incorporates resis- 
tive feedback and active bias to provide a 
stable and reliable gain stage. Inductively- 
coupled input and output networks provide 


good VSWR under all conditions. The 1501 
Series amplifiers are available in either the 
TO-8 hermetic case or connectored TC-1 
package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Symbol Characteristic Typical 
Te = 25°C 
BW 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

DC Current 


Guaranteed Specifications 


Te = 0° to 50°C Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
.°C———— 
-55°C — -—— 
Gain Noise Figure 
11.0 mo ° 
=] 
co 10.5 o 
7 B 
& 10.0 ic 
8 |_| —) 8 
+12 VDC s 
i) 400 800 1200 1600 0 400 800 1200 1600 


Frequency, MHz Frequency, MHz 


MAXIMUM RATINGS 
DG VOUOUG ficcscdewe tie eadesnors nates bes deans 17 Volts OG wes adeenrny divarebe ents 15 0e ew 2059 20an es wee 90°C/W 


THERMAL CHARACTERISTICS* 


Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 67 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 6°C 
Storage Temperature..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,228,000 Hrs. 
“R” Series Burn-In Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 1501 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


of Power Output Input and Output VSWR 
Sc a 
o's 
B23 
&eFr 
8 
0 400 800 1200 1600 0 400 800 1200 1600 
Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.10 10.19 164.95 —1.96 _ 1.15 16.20 
200.0 1.11 10.04 150.08 —2.11 41 1.16 16.30 
300.0 1.14 10.04 135.54 —1.94 .40 1.19 16.33 
400.0 1.17 10.10 121.40 —1.36 38 1.23 16.38 
500.0 1.20 10.14 107.77 —.28 38 1.26 16.39 
600.0 1.24 10.13 94.43 1.08 38 1.29 16.42 
700.0 1.26 10.12 80.64 2.00 39 1.32 16.45 
800.0 1.31 10.16 66.67 2.74 39 1.33 16.44 
900.0 1.34 10.22 52.40 3.19 41 1.35 16.43 
1000.0 1.38 10.32 37.60 3.11 42 1.35 16.42 
1100.0 1.40 10.45 22.23 2.45 43 1.36 16.40 
1200.0 1.42 10.62 6.34 1.25 46 1.36 16.38 
1300.0 1.45 10.77 —10.21 —.58 47 1.38 16.34 
1400.0 1.51 10.89 —27.54 —3.20 49 1.42 16.26 
1500.0 1.64 10.87 —45.92 —6.86 54 1.52 16.21 
1600.0 1.89 10.74 —66.18 _— 57 1.67 16.28 
1700.0 2.31 10.46 —86.81 — 57 1.87 16.55 
1800.0 2.91 9.77 —107.06 —_ 56 2.10 17.04 


LINEARIZATION RANGE: 100.0 to 1500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .076 —171.7 9.97 165.4 —16.19 —6.0 .094 157.3 
200.00 .080 —170.0 9.91 151.9 —16.25 —11.5 101 135.5 
300.00 .089 —169.4 9.82 138.2 —16.25 —17.5 113 116.1 
400.00 .097 —169.5 9.85 124.3 —16.31 —23.1 126 100.3 
500.00 .108 —173.5 9.91 110.8 —16.42 —29.2 137 87.2 
600.00 we -—177.6 9.92 97.9 —16.42 —35.7 146 76.0 
700.00 128 177.6 9.91 84.8 —16.42 —42.0 151 64.9 
800.00 .138 ar tel 9.92 71.4 —16.42 —48.3 153 55.5 
900.00 144 162.6 9.98 57.8 —16.48 —54.7 .153 45.8 
1000.00 .150 152.7 9.98 44.0 —16.42 —61.1 .148 38.2 
1100.00 .150 142.1 10.10 29.7 —16.36 67.3 142 31.1 
1200.00 150 127.0 10.18 14.8 —16.36 —74.4 137 27.3 
1300.00 .155 108.3 10.28 —8 —16.31 81.8 134 23.9 
1400.00 .166 85.2 10.38 -17.0 —16.25 —89.7 137 23.1 
1500.00 .194 59.8 10.41 —33.5 —16.19 —98.5 .150 20.5 
1600.00 .242 35.1 10.31 —51.1 —16.19 —107.6 175 16.8 
1700.00 315 12.9 10.12 -—70.3 —16.25 -116.9 .208 7.9 


DE SEE GB aS NE ES SIP FES BEE REE SS BELAY RELL ed PES EL AIEEE SE SL RL LAS DELS MEE AR NT PEAT CL EONS ALS TAO OLD PES OPEL DLL EE DME LAID GER SOE IY POLST SILLA E ELDEST AOD EEE ELL SEEN ETE SA ELE NDE DGEB EL 
Avantek, Inc. - 481 Cottonwood Drive, Milpitas,CA95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QOAVANTEK 


UTO/UTC 1502 Series 


Thin-Film Cascadable Amplifier 


5 to 1500 MHz 


FEATURES 


e Frequency Range: 5 to 1500 MHz 
e Medium Gain: 10.5 dB (Typ) 
e Low VSWR 


DESCRIPTION 


The 1502 Series is a high-power, wideband 
thin-film bipolar RF amplifier that incorpo- 
rates resistive feedback and active bias to 
provide a stable and reliable gain stage. 


APPLICATIONS 
e IF/RF Amplification 


QROUND 


CASE GROUND 


UTO—TO-8U, p. 16-48 


works provide good VSWR under all condi- 
tions. The 1052 Series amplifiers are avail- 
able in either the TO-8 hermetic case or 
connectored TC-1 package. 


Inductively coupled input and output net- 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

DC Current 


Guaranteed Specifications 


Te = 0° to 50°C = —55° to +85°C 


Typical 
Te = 25°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 85°C ———— + -§5°C 


Noise Figure 


N 


a 


0 400 800 


1200 


Frequency, MHz Frequency, MHz 


MAXIMUM RATINGS 


THERMAL CHARACTERISTICS* 


DS VON 00s be dinsn sch aehdw ones tend eaerenn eee 17 Volts JS eee ee ee ee reer ee ere eee Tee eee ee ee eee re 90°C/W 
Continuous RF Input Power ..................5.. +13 dBm Active Transistor Power Dissipation .............. 120 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 11°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,363,000 Hrs. 
“R” Series Burn-In Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 
WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 1502 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 


. 1. 
) 400 800 1200 1600 0 400 800 1200 1600 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.25 11.04 164.12 —.48 _ 1.45 17.16 
200.0 1.22 10.88 148.78 —91 44 1.45 17.14 
300.0 1.19 10.82 133.24 —1.55 42 1.44 17.10 
400.0 1.16 10.83 118.45 —1.43 40 1.44 17.05 
500.0 1.14 10.80 104.26 -.72 40 1.43 16.95 
600.0 1.14 10.72 90.23 15 39 1.42 16.85 
700.0 1.16 10.60 76.47 1.29 39 1.40 16.76 
800.0 1.21 10.53 62.18 1.92 39 1.39 16.67 
900.0 1.25 10.46 47.76 2.42 41 1.37 16.54 
1000.0 1.29 10.42 32.74 2.31 42 1.35 16.44 
1100.0 1.31 10.44 17.54 2.01 42 1.33 16.33 
1200.0 1.29 10.48 1.76 1.14 45 1.32 16.25 
1300.0 1.25 10.54 —14.38 —.10 46 1.32 16.11 
1400.0 1.18 10.59 —31.37 —2.17 48 1.38 15.91 
1500.0 1.22 10.53 —49.48 —5.37 53 1.49 15.78 
1600.0 1.44 10.40 —69.57 _ 57 1.68 15.78 
1700.0 1.86 10.11 -90.21 — 57 1.94 16.01 
1800.0 2.52 9.37 —110.81 — 58 2.24 16.58 


LINEARIZATION RANGE: 100.0 to 1500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S11 Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .099 -177.6 10.78 162.8 —16.77 —4.1 185 161.5 
200.00 .088 174.3 10.64 149.9 -16.77 -9.0 185 143.8 
300.00 .073 172.8 10.59 134.9 —16.59 -14.7 192 125.5 
400.00 .057 -179.9 10.38 119.7 -16.71 -19.9 .194 109.1 
500.00 .046 -161.8 10.40 105.9 —16.47 -27.1 .197 94.7 
600.00 .051 -137.7 10.26 92.1 -16.42 -32.5 195 80.7 
700.00 .067 —124.6 10.19 77.4 -16.12 —38.4 191 68.0 
800.00 .088 —121.1 10.12 63.9 —16.31 —45.1 184 57.3 
900.00 105 —124.1 10.11 48.9 —16.14 —53.2 175 47.8 
1000.00 118 —128.3 10.03 35.2 -15.92 -59.3 157 40.6 
1100.00 121 -134.9 10.14 20.1 -15.92 -66.0 148 35.6 
1200.00 110 141.4 10.05 5.8 -15.86 -74.0 134 36.9 
1300.00 .088 —150.1 10.10 -10.8 —15.65 —-83.9 136 38.7 
1400.00 .044 —153.0 10.22 -27.1 —15.54 -90.9 151 40.5 
1500.00 .025 —14.4 10.16 —~44.2 —15.49 —101.4 .189 37.6 
1600.00 lel —13.2 9.93 -62.7 —15.60 —112.1 .236 27.3 
1700.00 .239 —27.3 9.72 -83.8 —15.65 —124.3 .293 12.3 
1800.00 .373 —40.5 9.04 -103.5 -16.14 -137.2 .349 4.4 
1900.00 .503 -57.6 7.93 -124.6 -16.83 —150.4 .393 -25.4 
2000.00 .605 —72.5 6.45 —144.5 —17.92 —161.3 421 —44.5 


RT EDT RAE PRISE ST EA NEE DEALT TEL NSAI ET NR OT I ES AE BODES ER OE SSE REEF LUI IR PETE AD IE TLL ENA LIE LL EOE EIN NOTE SE IIRL ILL LEE OSI OTA LT IONE LET SEABED TN ELECT IST CN TEES NTE LIE) 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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QOAVANTEK 


UTO/UTC 1511 Series 
Thin-Film Cascadable Amplifier 
5 to 1500 MHz 


FEATURES 


e Frequency Range: 5 to 1500 MHz 
e Noise Figure: 3.5 dB (Typ) 
e Low Power Consumption 


DESCRIPTION 


The 1511 Series is a low-noise, wideband 
thin-film bipolar RF amplifier that incorpo- 
rates resistive feedback and active bias to 
provide a stable and reliable gain stage. 
Inductively coupled input and output net- 


QROUND 


APPLICATIONS 


e System Front End 
e Low Power Systems 


CASE GROUND 


UTO—TO-8U, p. 16-48 


works provide good VSWR under all condi- 
tions. The 1511 Series amplifiers are avail- 
able in either the TO-8 hermetic case or 
connectored TC-1 package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Ligne 
Symbol Characteristi 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 
Te = —55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 


DC Current 


MAXIMUM RATINGS 


DC Voltage 
Continuous RF Input Power 

Operating Case Temperature 
Storage Temperature 
“R” Series Burn-In Temperature 


WEIGHT: 


Avantek, Inc. . 


ee | 
re 

Ont i a ae ee a et er | 
oC SHRED HE DO Ee De we S 


481 Cottonwood Drive, Milpitas, CA 95035 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 


Noise Figure 


co 
wo 
s 
& 
i 
2 
2 
0 300 600 900 1200 1500 fy) 300 600 900 1200 1500 
Frequency, MHz Frequency, MHz 
THERMAL CHARACTERISTICS* 
Sate ae 17 Volts Gis. cakce chee SUC SET OR TURE REWER Ree ee Ree ew ee TOD ONY 
ee +13 dBm Active Transistor Power Dissipation ................ 483 mW 
—55°C to +125°C Junction Temperature Above Case Temperature ........ SC 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,421,000 Hrs. 
paguten +125°C “For further information, see High Reliability section, p. 17-2. 


(typical) UTO— 2.1 grams; UTC — 21.5 grams 


« Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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UTO/UTC 1511 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 

. _& 0 I 

£ PF -10 
8 a 3-20 

§ =~ 8-30 
& & P40 
8 _50 1.0 1. 
0 300 600 900 1200 1500 on 0 300 600 900 1200 1500 


Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.32 13.29 164.19 —1.70 _ 1.33 18.08 
200.0 1.31 13.42 147.04 —2.61 40 1.36 18.08 
300.0 1.30 13.31 132.72 —.72 41 1.39 18.12 
400.0 1.28 13.19 117.31 .08 44 1.42 18.27 
500.0 1.26 13.19 101.45 45 43 1.45 18.23 
600.0 1.26 13.09 85.88 1.09 45 1.48 18.43 
700.0 1.25 13.18 70.14 1.57 43 1.46 18.77 
800.0 1.26 13.21 54.56 2.20 44 1.44 18.89 
900.0 1.29 13.21 38.15 2.00 47 1.44 19.12 
1000.0 1.34 13.31 21.65 1.71 45 1.41 19.31 
1100.0 1.41 13.34 4.29 56 48 1.40 19.56 
1200.0 1.51 13.50 —12.07 .40 45 1.39 19.96 
1300.0 1.58 13.52 —28.52 16 48 1.40 20.28 
1400.0 1.67 13.40 —46.35 —1.44 53 1.40 20.58 
1500.0 1.75 13.21 —66.43 —5.31 57 1.39 20.91 
1600.0 1.89 13.06 —88.23 —_ 58 1.37 20.87 
1700.0 2.11 12.76 —108.05 _ 56 1.33 20.98 
1800.0 2.39 12.16 —128.34 — 58 1.27 21.14 
1900.0 2.85 11.35 —150.53 — .00 1.21 21.41 
LINEARIZATION RANGE: 100.0 to 1500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Sa Sa Si2 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .130 Wid 12.15 162.7 —17.08 —4.7 .147 158.7 
200.00 125 162.1 12.05 150.0 17.14 —10.9 .150 138.9 
300.00 117 150.7 12.05 134.8 —17.02 —17.5 .158 118.6 
400.00 .104 139.8 11.93 119.4 —17.26 —23.4 .161 99.8 
500.00 .090 127.7 12.05 105.6 —17.14 —31.1 .163 83.1 
600.00 .072 115.8 12.02 91.5 —17.26 —37.2 .158 66.4 
700.00 .053 98.9 12.09 76.4 —17.20 —43.3 .152 49.1 
800.00 .031 77.0 12.12 62.4 —17.45 —50.4 .136 33.5 
900.00 .017 24.8 12.23 46.6 —17.52 —58.3 119 15.4 
1000.00 .021 —58.9 12.28 31.9 —17.52 —64.5 .095 —7.1 
1100.00 .036 —92.8 12.50 16.2 —17.79 —71.1 .073 —34.1 
1200.00 .049 —120.5 12.44 9 —17.99 -77.9 .058 —/6.1 
1300.00 .060 —150.7 12.55 -16.9 —18.13 —86.7 .065 —125.8 
1400.00 .068 176.6 12.69 —33.4 —18.34 —91.7 .087 —159.2 
1500.00 .086 136.6 12.58 —50.8 —18.56 —98.6 113 175.4 
1600.00 125 99.7 12.38 -69.2 —18.86 —104.5 133 157.9 
1700.00 .187 67.8 12.25 —89.3 —18.86 —112.7 143 141.8 
1800.00 mer 42.6 11.76 —107.7 —19.01 —120.7 142 129.0 
1900.00 361 20.9 11.09 —128.2 —19.17 —129.1 128 120.7 
2000.00 .456 Zz 10.25 —147.6 —19.49 —137.7 .105 120.8 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 1522 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 1500 MHz 


FEATURES APPLICATIONS GROUND 


Frequency Range: 5 to 1500 MHz e IF/RF Amplification 

High Gain: 20.0 dB (Typ) 

Medium Output Power: 

+13.0 dBm (Typ) 

Temperature Compensated Ge ies 
UTO—TO-8U, p. 16-48 


DESCRIPTION 

The1522 Series is a two-stage bipolar RF couple the RF through the amplifier, and 

amplifier built on a thin-film substrate. low VSWR is maintained through inductive 

Active bias and resistive feedback provide tuning. The 1522 Series amplifiers are 

stability over temperature and bias voltage available in either the TO-8 hermetic case UTC—TC-1, p. 16-42 
variations. Input/output blocking capacitors or connectored TC-1 package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


— i {Tica Guaranteed Specifications 
mbo aracteristic 
- = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C— — — — 
-55°C — - — 


Gain Noise Figure 


soe ed 


+12 VDC 


0 400 800 1200 1600 0 400 800 1600 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

EME VGUEGS 6ssc ce esceadicaws o2 822d nardbnaaennes 17 Volts S| Eee eereLerr Teer error ere e rere ec Teer ee 105/75°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ........... 187/460 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ..... 20/34°C 
Storage Temperature..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 550,200 Hrs. 
“R” Series Burn-in Temperature ................... +100°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


ORAS EA SSE AA IS TL SS EIT ALES OR ELL EN EEE EE IE ELSE L LE DELS L TELE DYDAE LENDERS FLEE CLE PND IIL GILDA Se 1 BERL GES IF DE LL SL YL EE MP ELIE SLE IE TELE ELAPSED EAS IEE: cE ET A NEE ESN, BOCTE A C RIT EP, 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
3-156 


UTO/UTC 1522 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
Ser a" 
BS 2? 
Sm ei 
Oo oO 
3 £11 
a © 5 10 
9 1. 
0 400 800 1200 1600 0 400 800 1200 1600 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.64 20.92 —18.52 —4.62 .0O 1.29 36.97 
150.0 1.64 20.93 —27.57 —4.03 47 1.29 36.44 
200.0 1.66 20.90 —35.58 —2.40 47 1.30 36.29 
250.0 1.66 20.81 —44.65 —1.83 .50 1.31 36.42 
300.0 1.67 20.84 —53.69 —1.22 .50 1.32 36.39 
350.0 1.65 20.87 —$2.69 -.57 .50 1.32 36.65 
400.0 1.65 20.95 —71.51 25 51 1.33 36.59 
450.0 1.63 21.09 —81.10 .30 51 1.34 36.57 
500.0 1.60 21.22 -89.82 1.21 49 1.36 36.74 
600.0 1.54 21.38 —107.92 2.39 52 1.39 37.16 
700.0 1.46 21.47 —126.90 2.69 55 1.43 37.43 
800.0 1.39 21.38 —146.77 212 54 1.48 37.86 
900.0 1.34 21.28 —166.58 1.58 54 1.52 38.81 
1000.0 1.35 21.29 174.38 1.83 54 1.54 39.98 
1100.0 1.42 21.52 155.44 2.18 53 1.52 41.44 
1200.0 1.51 21.56 135.50 1.53 59 1.43 41.94 
1300.0 1.50 21.37 113.44 —1.24 61 1.32 41.77 
1400.0 1.43 20.83 91.85 —3.54 58 1.25 41.86 
1500.0 1.38 20.21 71.23 —4.87 57 1.20 42.13 
1600.0 1.43 19.66 50.56 _ 58 1.16 42.29 
1700.0 1.52 19.01 30.82 _— 53 1.15 42.92 
1800.0 1.57 17.98 12.32 — .50 1.17 43.04 
1900.0 1.59 16.94 —5.02 — 46 1.20 42.17 
2000.0 1.60 15.99 —20.87 — .00 1.24 41.43 


LINEARIZATION RANGE: 100.0 to 1500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Siz S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .244 154.3 20.700 —18.2 —35.509 —1.9 :157 173.4 
200.00 .250 137.0 20.669 —35.4 —35.329 —11.0 .165 170.5 
300.00 .250 121.9 20.597 -53.1 —36.050 —18.0 176 164.4 
400.00 .250 107.9 20.719 —70.4 —36.091 —26.4 -184 155.3 
500.00 .240 93.5 21.057 —88.4 —36.082 —33.3 196 143.8 
600.00 .218 76.2 21.280 —106.5 —36.594 —43.9 211 130.4 
700.00 .187 53.5 21.450 —125.4 —37.182 —52.2 .229 117.0 
800.00 .160 23.9 21.441 —145.4 —37 .887 62.0 .248 103.8 
900.00 .147 —10.7 21.388 —165.7 —38.653 —69.7 .265 91.7 
1000.00 oe —41.1 21.423 174.7 —39.998 —76.0 .274 80.3 
1100.00 179 -67.5 21.695 155.6 —41.777 —82.5 .266 66.4 
1200.00 .199 —95.4 21.718 135.4 —42.936 —78.1 .238 51.3 
1300.00 .188 —126.4 21.517 112.8 —42.193 —76.0 .196 36.5 
1400.00 .154 —159.9 20.896 90.7 —40.949 —79.5 .158 2aa 
1500.00 .130 160.2 20.249 70.3 —41.216 —88.3 .140 6.9 
1600.00 -135 116.5 19.649 49.9 —41.271 -99.1 134 -9.3 
1700.00 162 82.5 19.023 30.7 —41 .843 —100.5 142 —24.5 
1800.00 .187 58.9 18.102 12.8 —41.828 —106.2 163 —38.9 
1900.00 .205 42.0 17.196 —-4.9 —42.248 —109.0 185 —52.3 
2000.00 219 29.0 16.360 —21.4 —42.362 —109.6 .205 —66.2 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 
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UTO/UTC 1524 Series 
Thin-Film Cascadable Amplifier 
10 to 1500 MHz 


QAVANTEK 


APPLICATIONS Sroune 
e IF/RF Amplification 


FEATURES 


e Frequency Range: 10 to 
1500 MHz 

e High Gain: 22.0 dB (Typ) 

e Medium Output Power: 
+10 dBm (Typ) “a 

e Temperature Compensated 


DESCRIPTION 


CASE GROUND 


UTO—TO-8U, p. 16-48 


The 1524 Series is a two-stage bipolar RF 
amplifier built on a thin-film substrate. 
Active bias and resistive feedback provide 
for stability over temperature and bias 
voltage variations. Input/output blocking 
capacitors couple the RF through the 


amplifier, and a low VSWR is maintained 
through inductive tuning. The 1524 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Te = 0° to 50°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 8rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


To = -55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
oS 


Gain 


a 
=) 


Noise Figure, dB 
ny 
a So 


nd 
° 


0 300 600 900 1200 1500 0 300 600 900 1200 1500 
Frequency, MHz Frequency, MHz 


MAXIMUM RATINGS THERMAL CHARACTERISTICS* 


Pe? VONOGO ic cceeacek oesenced ea se eeese vtcnedaens 17 Volts ee ee ere ee eee ey eee ee ee 105/75°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............ 102/340 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .... 11/26°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 586,100 Hrs. 
“R” Series Burn-In Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 1524 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 

£14 
Sc 

= 7 13 

S = 3 

g= 81 

2@ H 10 

% 300 600 900 1200 1500 “0 300 600 900 1200 1500 “0 300 600 900 1200 1500 


Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point 


0 100 200 300 400 500 
Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.01 22.53 —15.01 —3.10 00 1.58 36.39 
200.0 1.02 22.48 -—30.29 —2.39 44 1.57 35.33 
300.0 1.03 22.54 45.95 —2.02 42 1.56 36.49 
400.0 1.03 22.61 -—60.93 -—.99 39 1.56 36.32 
500.0 1.04 22.52 —74.88 1.07 39 1.55 36.61 
600.0 1.05 22.47 -89.61 2.35 45 1.53 37.27 
700.0 1.07 22.47 —105.97 2.00 46 1.50 37.75 
800.0 1.10 22.61 —122.32 1.66 46 1.45 38.40 
900.0 1.14 22.80 -—138.12 1.85 41 1.38 38.91 
1000.0 1.18 22.80 —153.28 2.71 43 1.30 39.35 
1100.0 1.24 22.86 —169.08 2.91 46 1.21 39.71 
1200.0 1.30 22.84 173.66 1.66 50 1.13 41.39 
1300.0 1.37 22.79 155.74 —.23 52 1.06 41.92 
1400.0 1.48 22.85 136.39 —3.56 52 1.00 43.37 
1500.0 1.64 22.62 117.14 —6.80 56 1.02 44.35 


LINEARIZATION RANGE: 100.0 to 1500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .019 —174.1 22.562 —15.2 —34.760 8.0 .226 172.6 
200.00 .028 —124.8 22.576 —30.1 —35.860 af .222 169.1 
300.00 .036 —116.0 22.522 —45.1 —35.616 —14.3 .219 161.8 
400.00 .039 —108.4 22.496 60.4 —35.936 —17.4 219 155.1 
500.00 .040 —95.5 22.486 —75.9 —36.753 —19.9 zis 147.4 
600.00 .045 -86.1 22.593 -91.1 -36.615 —26.9 .207 140.0 
700.00 .053 —78.8 22.690 —106.5 —37 868 —31.7 .195 130.8 
800.00 .065 82.3 22.812 —122.0 —38.339 —35.4 178 121.8 
900.00 .075 -91.4 22.902 —137.1 —38.262 —41.2 .156 109.7 
1000.00 .085 —110.6 22.924 —153.1 —39.934 —39.0 130 98.6 
1100.00 .098 —135.6 22.974 —169.1 —40.571 —43.4 .098 84.6 
1200.00 121 —165.5 23.002 174.1 —41.071 —49.8 .064 71.3 
1300.00 .154 164.4 23.033 156.4 —42.089 —52.1 .034 58.2 
1400.00 .205 137.1 22.926 137.4 —42.274 —52.9 .007 87.3 
1500.00 .264 109.5 22.734 117.8 —44.008 65.3 .018 146.9 
1600.00 323 82.4 22.295 97.4 —46.629 —60.4 .026 109.8 
1700.00 372 56.6 21.600 77.3 —51.695 —32.0 .030 44.7 
1800.00 412 32.4 20.622 58.9 —45.624 —4.4 .050 —22.0 


Lo SN PP ae LLL EIST E TE LEE A EEF LTRS DLE SAE EE AALS AE IESE AIA TGS RESET RES: By CRED FD ANAL STS TYE AE OGD ENE BOGE LLL LAE DET LER PEL ILIAD D LILIAN NEE LELS, AEN TE ELE DA BE LICE CALE PEL LDA LAELIA LES DELETE SABLA AMER AE LEGEND CELE IE) 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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OAVANTEK 


UTO/UTC/PPA 2012 Series 
Thin-Film Cascadable Amplifier 
500 to 2000 MHz 


FEATURES 


e Frequency Range: 500 to 
2000 MHz 

High Dynamic Range 
Noise Figure: 3.0 dB (Typ) 
GaAs FET Technology 
Temperature Compensated 
Surface Mount Option 


DESCRIPTION 


The 2012 Series is a thin-film GaAs FET 
RF amplifier using active bias and resis- 
tive feedback for stability over temperature 
and bias voltage variations. Input/output 
blocking capacitors couple RF through the 
amplifier while a low VSWR is maintained 


APPLICATIONS 


e System Front End 
e Surface Mount Assembly 


CASE GROUND 


UTO—TO-8U, p. 16-48 


through inductive tuning. The 2012 Series 
amplifiers are available in three packages: 
the surface mount PlanarPak PP-38 (.375 
in. x .375 in.) case, the TO-8 hermetic case 
and the connectorized TC-1 case. 


PPA— PP-38, p. 16-35 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


BW 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Typical 
Te = 25°C 


500-2000 500-2000 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
1 ee 
-55°C —— - —— 
Gain Noise Figure 
12.5 =] 
12.0 ° 
pe TP aS : 
c = 
‘my 11.0 ms 
© 105 e 
} 
10.0 Z 0.0 
i) 500 1000 1500 2000 500 800 1100 1400 1700 2000 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
De VOUAG® 2 apo an keds var oa® sukewewne dee wren xe 17 Volts De. whee dese ee ORE ORER Oh GROSS HSER EMER SEEK EEDA 100°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation ............... 250 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 25°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 299,200 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC —21.5 grams 


Avantek, inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


+ Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC/PPA 2012 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR Output VSWR Second-Harmonic Intercept Point 
+50.0 
€ . 
fam cf faa} +40.0 ee 2 ——— 
j j a ae a 
” ” x 
> > N  +30.0 
© le 
+20.0 
0 500 1000 1500 2000 500 800 1100 1400 1700 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 
Second-Order Intercept Point Third-Order Intercept Point E oo Power Output 
a +1¥.' 
so) 
£ — +17.0 
= 3 
me) s +15.0 
- ©) 
a. fe +13.0 
~ = 
t i Oo +11.0 
500 800 1100 1400 1700 2000 500 800 1100 1400 1700 2000 a. 500 800 )=6 1100 1400 «1700 = 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 

FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 

500.0 1.32 10.66 170.30 9.46 57 1.41 16.35 
600.0 1.20 10.65 151.64 3.72 49 1.45 16.60 
700.0 1.11 10.59 134.99 -.02 A4 1.51 16.84 
800.0 1.03 10.59 119.69 -2.41 40 1.56 17.02 
900.0 1.03 10.57 105.49 3.71 39 1.61 17.15 
1000.0 1.06 10.67 92.93 -3.37 33 1.62 17.34 
1100.0 1.05 10.57 81.00 -2.40 34 1.55 17.48 
1200.0 1.05 10.54 68.30 -2.21 34 1.46 17.57 
1300.0 1.05 10.51 56.10 -1.51 34 1.36 17.48 
1400.0 1.06 10.49 43.58 -1.13 34 1.30 17.46 
1500.0 1.06 10.48 31.45 -.37 35 1.30 17.44 
1600.0 1.04 10.57 18.63 — .28 33 1.35 17.35 
1700.0 1.05 10.55 7.26 1.24 33 1.44 17.36 
1800.0 1.10 10.44 5.17 1.71 33 1.50 17.35 
1900.0 1.15 10.44 -17.67 2.12 36 1.47 17.40 
2000.0 1.19 10.35 -30.49 2.19 36 1.36 17.37 


LINEARIZATION RANGE: 500.0 to 2000.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si1 Sa S12 Sx 
| a a. Se nee See nee... SRE 
500.00 .077 —21.4 10.225 172.3 —16.048 —27.4 145 —129.7 
600.00 .047 —6.7 10.208 152.5 —16.347 -39.1 .167 —155.5 
700.00 .021 -17.1 10.256 136.3 —16.996 —51.0 175 —179.4 
800.00 .005 —162.4 10.250 120.6 —17.395 -€62.1 .181 164.4 
900.00 .028 —146.3 10.342 105.9 —17.191 —74.7 .202 148.8 
1000.00 .016 128.8 10.366 93.5 —17.447 —86.4 213 136.1 
1100.00 .013 29.1 10.281 80.8 —18.202 —98.1 .189 130.2 
1200.00 .030 -15.7 10.203 67.6 —17.753 —110.3 fe 118.9 
1300.00 .056 —31.8 10.218 54.3 —17.535 —120.5 133 112.4 
1400.00 .046 —50.1 10.320 41.3 —17.343 —132.6 .098 98.8 
1500.00 .034 —75.0 10.310 28.1 —17.653 —143.1 .079 68.0 
1600.00 .020 75.8 10.573 15.8 —17.464 —158.5 .088 36.1 
1700.00 .066 63.7 10.470 2.5 —17.371 —169.5 119 10.7 
1800.00 Via 80.6 10.448 —11.6 —17.828 176.7 102 11.4 
1900.00 .136 78.5 10.362 -26.9 —18.291 163.0 .202 29.2 
2000.00 .103 81.1 10.227 —40.9 —17.434 149.7 .233 62.2 


eT TE RAY A SER LSI SPE TILE ITE OD BAER BE oN RAT LM VEE bE CSE SL IRE SENS St RRS A SELES IN SR CS RTE SMEG! PLES EE BLE LE EMRE ES REL DBE LE AAD ALA ALLE SOLE LIL LOL LTE LOE ELISE ALL NPE LLLP ILS 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK 


FEATURES 


e Frequency Range: 500 to 
2000 MHz 

e High Dynamic Range 

e High Output Power: 
+21.0 dBm (Typ) 

e GaAs FET Technology 

e Temperature Compensated 

e Surface Mount Option 


DESCRIPTION 


The 2013 Series is a thin-film high power 
GaAs FET RF amplifier using active bias 
and resistive feedback for stability over 
temperature and bias voltage variations. 
Input/output blocking capacitors couple RF 
through the amplifier, while a low VSWR is 


UTO/UTC/PPA 2013 Series 
Thin-Film Cascadable Amplifier 


500 to 2000 MHz 


APPLICATIONS 


e System Front End 
e Output Stage 
e Surface Mount Assembly 


maintained through inductive tuning. The 
2013 Series amplifiers are available in 
three packages: the surface mount Planar- 
Pak PP-38 (.375 in. x .375 in.) case, the 
TO-8 hermetic case and the connectorized 
TC- 1 case. 


CASE GROUND 


UTO—TO-8U, p. 16-48 


RF IN 


PPA— PP-38, p. 16-35 


ELECTRICAL SPECIFICATIONS! (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Typical Guaranteed Specifications 
Symbol Characteristic yP 
y To = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


500-2000 500-2000 
10.0 9.0 Min. 
+0.5 +1.0 
4.5 5.5 


Power Output @ +1 dB Compression (Min.) +21.0 +19.0 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


e1rct 2.0:1 
<1,6:1 2.0:1 
+33.0 
+45.0 


One Tone 2nd Harmonic Intercept Point +50.0 


DC Current 


100 


NOTE: FF input pin is at DC ground—no input blocking capacitor. 


SCHEMATIC 


RF 


MAXIMUM RATINGS 


DG VONGIE .s6e cbs scabs oe ene aw oaeewaue man 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ..................... 
“R” Series Burn-in Temperature............. 


500-2000 


8.5 Min. 
+1.0 
6.0 
+18.0 
2.0:1 
2.0:1 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 
KEY: +25°C 


Frequency, MHz 


+85°C ———— 


55°C —— - — 


Noise Figure 


Frequency, MHz 


THERMAL CHARACTERISTICS* 


WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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28 baie 17 Volts Bis ici eee teed dasee ine i eek eee See a ken tae oe 

ere +17 dBm Active Transistor Power Dissipation ............... 900 mW 
—55°C to +100°C Junction Temperature Above Case Temperature ....... 54°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 361,600 Hrs. 

ere +100°C *For further information, see High Reliability section, p. 17-2. 


- Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 


UTO/UTC/PPA 2013 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


g Power Output Input VSWR Output VSWR 
- © ; 
3-0 
25 ¢ 
Oo = 7" 
on n 
oD g 
5@e 
a8 & 
O "500 1000 1500 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
£ 
& = 
nd ~ 
of a 
45 
500 1000 1500 2000 500 1000 1500 2000 500 1000 1500 2000 
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 


FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
400.0 1.58 9.54 -160.92 - 92 1.39 15.90 
500.0 1.28 9.91 170.88 10.08 69 1.36 16.01 
600.0 1.15 10.02 148.57 3.28 57 1.38 16.14 
700.0 1.08 10.03 128.97 -.80 52 1.42 16.35 
800.0 1.09 10.04 111.27 -2.97 47 1.44 16.53 
900.0 1.14 10.13 94.80 -3.92 43 1.46 16.68 
1000.0 1.14 10.20 80.09 ~3.11 40 1.44 16.90 
1100.0 1.07 10.20 65.49 -2.18 42 1.39 17.03 
1200.0 1.06 10.18 50.46 -1.70 41 1.34 17.07 
1300.0 1.07 10.15 35.55 -1.08 42 1.32 17.01 
1400.0 1.07 10.19 20.43 ~.68 41 1.32 17.02 
1500.0 1.04 10.19 5.46 ~.13 43 1.38 17.00 
1600.0 1.06 10.30 -9.46 45 39 1.51 17.05 
1700.0 1.14 10.23 -23.97 1.46 42 1.65 17.16 
1800.0 1.24 10.16 -38.70 2.24 43 1.74 17.32 
1900.0 1.32 10.12 -55.02 1.45 45 1.72 17.35 
2000.0 1.40 10.21 ~71.49 5A 46 1.68 17.43 
2100.0 1.44 10.29 -88.92 bes 52 1.66 17.28 


LINEARIZATION RANGE: 500.0 to 2000.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sai Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
500.00 .199 32.7 10.097 178.2 —17.058 —14.6 .130 —72.6 
600.00 125 19.7 10.257 154.3 —16.560 —29.8 ATT —108.7 
700.00 .069 —14.2 10.299 135.3 —16.848 —48.7 .094 —154.8 
800.00 .053 -69.5 10.268 117.2 —17.316 —61.4 .093 166.5 
900.00 .078 —111.6 10.385 100.5 —17.040 -/779 e120 145.9 
1000.00 .069 —111.9 10.375 86.4 —17.402 —91.4 114 139.3 
1100.00 .103 —109.0 10.296 71.4 —18.034 —105.3 .094 146.7 
1200.00 115 —116.0 10.205 56.0 —17.977 —119.2 .071 146.7 
1300.00 .116 —120.1 10.078 40.9 —17.625 —131.8 .048 172.7 
1400.00 ont —135.0 10.045 26.8 —17.854 —143.2 .040 —171.3 
1500.00 .098 —144.1 10.015 12.8 —18.129 —156.0 .025 —170.5 
1600.00 .071 179.8 10.159 —.1 —17.931 —170.3 .018 115.7 
1700.00 .068 134.5 10.142 —14.9 —17.947 177.3 .019 64.0 
1800.00 .072 93.3 10.156 —30.8 —18.386 158.1 .013 —38.3 
1900.00 .095 66.8 10.091 —47.6 —18.220 145.4 .032 —54.2 
2000.00 .110 46.5 9.907 63.4 —18.194 132.1 .068 —88.7 


FSET RO 8 SRW BEL CS 8 eA RIT SMES IN TES SRA ER ESSE ETTEE SST RIOS E FERRETS PS METER WI BIE DE APE RS TVR LTS NT ERE IT LET a OID EEE LEADER SII SEILER MIELE DELI EL IELTS LLY IG LIDGE LTE DNA LLL ADOT LOLOL, 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 2021 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


10 to 2000 MHz 


FEATURES APPLICATIONS GROUND 
e Frequency Range: 10 to e IF/RF Amplification 
2000 MHz e System Front End 
e Noise Figure: 3.7 dB (Typ) 
e Low VSWR 
e Temperature Compensated cee 


UTO—TO-8U, p. 16-48 


DESCRIPTION 
The 2021 Series is a wideband thin-film couple the RF through the amplifier, while a 


bipolar RF amplifier with resistive feedback low VSWR is maintained through inductive 
and active bias for temperature compensa- tuning. The 2021 Series amplifiers are 
tion and increased immunity to bias voltage available in either the TO-8 hermetic case 
variations. Input/output blocking capacitors or connectored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


; Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 
BW 


Frequency Range 10-2000 
Small Signal Gain (Min.) : , 8.5 
Gain Flatness (Max.) ’ +1.0 
Noise Figure (Max.) ' ' 5.0 
Power Output @ +1 dB Compression (Min.) ; +2.0 
Input VSWR (Max.) 0: 2.0:1 
Output VSWR (Max.) 2.0:1 
Two Tone 3rd Order Intercept Point — 
DC Current — 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
Heo ——— 
-55°C —— - ——— 
Gain Noise Figure 
3 +15 VDC,-54°C 
& and +12 VDC, 25°C 
— | ’ 
2 Coty 
© 300 600 900 1200 1500 1800 2100 © 300 600 900 1200 1500 1800 2100 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
OS VOUBOS .icccasseneanéssevtabenevadan aie dans 17 Volts Pere Tee Pee TE Te ee Te See ye eee Or err err Tee 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 126 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 13°C 
Storage Temperature ..................0.. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,044,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO —2.1 grams; UTC— 21.5 grams 
SAVES A NE EET EE GET INN LOTS TIES ETT A LE EE EL OE EE EE OT RE EG FAT SS ELE TTS CR TEES BODE SEMI TEE a SS TR ae ES EE, IIS ec FN DRE YSN ARSE le DOREY Sy ne EE: OE eS 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information, Listings are in the back of this Data Book. 
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UTO/UTC 2021 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
£6 2.0 
BcS 1.75 
335° 7 
aa nm 15 
t- ® 4 ad > 
= = = 
© 300 600 900 1200 1500 1800 2100 0 300 600 900 1200 1500 1800 2100 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.19 11.26 166.23 —6.03 .00 1.49 18.82 
200.0 1.21 11.18 153.28 —5.27 36 1.46 18.88 
300.0 1.23 11.09 140.08 —4.74 36 1.43 18.92 
400.0 1.27 11.08 127.41 —3.69 34 1.41 19.00 
500.0 1.31 11.06 115.25 —2.14 33 1.38 19.03 
600.0 1.36 11.00 103.46 —.23 33 1.35 19.08 
700.0 1.42 10.96 91.63 1.64 31 1.32 19.13 
800.0 1.48 10.98 80.57 4.29 33 1.30 19.20 
900.0 1.54 11.04 68.43 5.88 35 1.28 19.27 
1000.0 1.59 11.14 55.49 6.63 37 ler 19.41 
1100.0 1.61 11.31 41.97 6.81 38 1.27 19.61 
1200.0 1.60 11.44 arti 6.31 40 1.28 19.81 
1300.0 1.55 11.50 12.82 5.07 43 1.28 20.01 
1400.0 1.47 11.53 —2.70 3.26 43 1.29 20.08 
1500.0 1.38 11.42 —18.15 1.53 43 1.29 19.97 
1600.0 1.29 11.24 —33.69 —.29 44 1.28 19.77 
1700.0 1.22 11.05 —49.74 —2.63 44 1.25 19.50 
1800.0 1.19 10.89 65.46 —4.62 4a 1.24 19.23 
1900.0 1.25 10.69 —81.19 —6.63 45 1.25 18.93 
2000.0 1.41 10.35 —97.89 —9.62 48 1.35 18.78 
2100.0 1.70 9.89 —115.76 — 51 1.52 18.67 
2200.0 2.15 9.24 —134.59 — 54 1.76 18.82 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S11 Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .088 —171.5 11.224 166.2 —18.937 —6.7 191 166.7 
200.00 .094 —162.9 11.157 153.0 —18.895 —13.7 .188 154.2 
300.00 104 —156.4 11.064 139.8 —19.000 -20.3 179 141.5 
400.00 AT? —151.1 11.057 126.8 —19.069 —26.6 We 129.2 
500.00 136 —149.1 11.036 114.7 —19.059 —33.7 162 119.0 
600.00 .157 —148.2 10.993 102.7 —19.064 —40.5 151 108.4 
700.00 183 —150.3 10.979 90.8 —19.144 —48.0 137 98.6 
800.00 .207 —154.1 10.988 79.5 -19.215 —54.7 126 88.4 
900.00 231 —160.5 11.062 67.3 —19.276 -60.7 115 77.5 
1000.00 252 —167.2 11.177 54.3 —19.411 —67.6 .107 64.1 
1100.00 .261 —175.4 11.352 40.6 —19.593 —74.6 .104 48.3 
1200.00 .259 175.7 11.502 26.3 —19.812 —81.1 105 29.3 
1300.00 .243 165.6 11.616 11.1 —19.975 —86.7 110 9.7 
1400.00 .210 154.9 11.659 —4.6 —20.031 —92.5 116 —10.1 
1500.00 171 144.0 11.544 —20.4 —19.874 —98.0 119 —26.6 
1600.00 124 130.1 11.363 -36.1 —19.667 —104.0 .120 -39.2 
1700.00 .080 104.0 11.174 —52.5 —19.411 —110.1 .118 44.2 
1800.00 .061 46.4 11.033 —68.6 —19.136 —117.3 117 —41.6 
1900.00 .108 4.8 10.797 84.6 —18.878 —125.9 133 —34.1 
2000.00 192 —28.7 10.450 -101.6 -18.706 -135.7 74 —29.2 
2100.00 .299 —44.6 9.950 —119.5 —18.655 —146.5 .230 —31.7 
2200.00 415 —58.7 9.272 —138.4 —18.784 —158.3 .296 —39.5 
2300.00 521 —72.7 8.307 —157.7 —19.149 —170.6 .350 —49.4 
2400.00 615 —85.5 7.085 —176.6 —19.758 178.5 388 -60.3 
2500.00 .689 -97.2 5.641 165.3 —20.423 167.3 .402 —70.3 


PS SEE TP LLIN TI OG LY IA GT PEE EPS LO ELIE AEN TITTIES PON RO LR APE OPE LEY TE RTT FTO ET LS NT I RE ORE TT EY PIT IIT OE ET a EE EE LL EOD AT, Ee TE ee a IL Se Pa EE Ee PE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 2022 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


10 to 2000 MHz 


FEATURES APPLICATIONS GROUND 
e Frequency Range: 10 to e IF/RF Amplification 
2000 MHz 

e Medium Gain: 10.0 dB (Typ) 

e Low VSWR 

e Temperature Compensated a ee 
UTO—TO-8U, p. 16-48 

DESCRIPTION 

The 2022 Series is a high-power wideband, amplifier, while a low VSWR is maintained 

thin-film bipolar RF amplifier with resistive through inductive tuning. The 2022 Series 

feedback and active bias for temperature amplifiers are available in either the TO-8 

compensation and increased immunity to hermetic case or connectored TC-1 

bias voltage variations. Input/output block- package. UTC—TC-1, p. 16-42 


ing capacitors couple the RF through the 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


: Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 
BW 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 


Noise Figure 


oy 8a 

S 

& 5.5 

2 so 

B 4s 

2 4.0 

0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
Ce CN oc bar gee se neeh rae heed be eee nee oa cee es 17 Volts CG 60 6.0.04 RED RANE CREE CORES A REO UW WHEE S&T BSG wwS 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 216 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 23°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 814,700 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 2022 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


£ 
Bed 
B= é < 
cay 
g$- 38 
goF 
0 400 800 1200 1600 2000 “0 400 800 1200 1600 2000 “0 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point 


0 400 800 1200 1600 2000 
Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.26 10.45 166.48 —7.64 00 1.62 18.02 
200.0 1.29 10.39 154.11 -6.19 35 1.59 18.22 
300.0 1.32 10.35 141.35 —5.12 36 1.58 18.22 
400.0 1.36 10.39 128.99 —3.66 33 1.58 18.32 
500.0 1.40 10.44 117.02 —1.80 33 1.57 18.42 
600.0 1.46 10.46 105.27 25 32 1.56 18.60 
700.0 1.50 10.50 93.48 2.30 Ot 1.55 18.69 
800.0 1.56 10.57 82.37 5.01 34 1.55 18.83 
900.0 1.60 10.71 70.04 6.48 35 1.55 19.00 
1000.0 1.63 10.87 57.02 7.27 .o7 1.55 19.24 
1100.0 1.64 11.05 43.12 7.18 39 1.56 19.50 
1200.0 1.61 11.20 28.58 6.47 41 1.56 19.76 
1300.0 1.56 11.29 13.37 5.09 43 1.55 19.95 
1400.0 1.48 11.33 —2.31 3.23 43 1.53 20.00 
1500.0 1.40 11.26 —17.82 1.05 43 1.48 19.84 
1600.0 1.34 11.10 —33.49 —.28 44 1.41 19.59 
1700.0 1.29 10.95 —49.56 —2.52 45 1.35 19.25 
1800.0 1.31 10.89 -—65.62 —4.75 44 1.31 18.95 
1900.0 1.38 10.76 —81.80 —7.11 46 1.32 18.65 
2000.0 1.55 10.46 —99.32 —10.81 o1 1.41 18.52 
2100.0 1.86 10.00 —118.20 _ 54 1.57 18.44 
2200.0 2.33 9.26 —138.11 _ .56 1a 18.60 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Sa1 Sa S12 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .186 179.5 10.505 166.7 —18.576 —6.6 .268 166.3 
200.00 .184 179.2 10.452 154.2 —18.519 —12.5 .261 153.2 
300.00 .183 179.4 10.393 141.6 —18.585 -19.2 .254 139.8 
400.00 .180 —179.5 10.405 129.1 —18.655 —25.5 .249 126.7 
500.00 .185 -177.8 10.410 117.4 —18.645 —32.5 .239 115.3 
600.00 .190 —175.8 10.410 105.9 —18.672 —39.2 wel 103.3 
700.00 .204 —175.2 10.426 94.4 —18.801 —46.0 ele 91.3 
800.00 .220 —175.7 10.456 83.7 —18.855 —52.7 .202 78.7 
900.00 .239 —178.3 10.570 71.8 —18.982 —58.5 .190 65.0 
1000.00 or 178.2 10.723 59.5 —19.201 64.8 .184 49.7 
1100.00 .267 172.4 10.906 46.1 —19.411 —71.3 .183 32.4 
1200.00 .268 165.7 11.096 32.3 —19.628 —76.8 .189 13.7 
1300.00 .257 157.8 11.236 17.4 —19.762 —81.5 .199 —5.4 
1400.00 .232 149.7 11.306 2.2 —19.845 —86.1 .209 —24.5 
1500.00 .201 141.9 11.242 —13.1 —19.678 -91.0 .215 —42.0 
1600.00 .165 134.8 11.088 —28.2 —19.386 —96.1 .213 —57.7 
1700.00 .130 124.8 10.896 —43.7 —19.083 —101.6 .204 -69.8 
1800.00 .096 109.6 10.809 —59.0 —18.775 —108.0 .184 —78.0 
1900.00 .074 75.1 10.722 —73.9 —18.472 —114.9 157 -80.1 
2000.00 .085 23.5 10.576 —89.7 —18.191 —122.7 132 —71.2 
2100.00 .150 —12.3 10.340 —106.5 —17.919 —131.8 139 —53.6 
2200.00 .245 —34.2 10.002 —124.8 —17.733 —142.2 -188 —42.5 
2300.00 .351 —51.3 9.410 —144.2 —17.726 —153.4 .257 —43.7 
2400.00 .458 —-67.1 8.497 —164.3 —17.862 —164.8 27 —50.8 
2500.00 551 81.4 7.273 176.0 —18.237 —176.1 377 —59.9 


SF RRB gs ES ESE STARS SAU ORIG MEP SY MEDS ELIE tI D, DE IT tA REALS EE NITRO IS EDERAL A AAA LONE ER IDET EASES Be ERIE EAT ELAN AIR LLE LP DG AA STEEL LORE DRE NGL DEED SEALED IESE ADD LEED EET IEE I ERR ES SAE ADELA IO EI RE ES AERA OG 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035. . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC/PPA 2023 Series 
Thin-Film Cascadable Amplifier 
10 to 2000 MHz 


FEATURES 


Frequency Range: 10 to 
2000 MHz 

Medium Output Power: 
+14.5 dBm (Typ) 

e Medium Gain: 8.5 dB (Typ) 
Temperature Compensated 
Surface Mount Option 


DESCRIPTION 


The 2023 Series is a medium-power, 
wideband thin-film bipolar RF amplifier with 
resistive feedback and active bias for tem- 
perature compensation and increased 
immunity to bias voltage variations. Input/ 
output blocking capacitors couple the RF 
through the amplifier, while a low VSWR is 


APPLICATIONS 


e IF/RF Amplification 
e Surface Mount Assembly 


ve 
CASE GROUND 


UTO—TO-8T, p. 16-48 


maintained through inductive tuning. The 
2023 Series amplifiers are available in 
three packages: the surface mount Planar- 
Pak PP-38 (.375 in. x .375 in.) case, the 
TO-8 hermetic case and the connectorized 
TC- 1 case. 


PPA— PP-38, p. 16-35 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Symbol Characteristic Typical 
Te = 25°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 


DC Current 


MAXIMUM RATINGS 


DC Voltage 
Continuous RF Input Power 

Operating Case Temperature 
Storage Temperature ..................... 
“R” Series Burn-in Temperature 


ee 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
85°C. —_ 
-55°C — - — 


Gain Noise Figure 


1200 1600 2000 
Frequency, MHz 


1600 2000 0 
Frequency, MHz 


THERMAL CHARACTERISTICS* 


0 400 800 1200 


eeerry, 17 Volts Ct errr rrr e eter eee TCL TT eT ET er eT Ter ee eT ee ee ee et cy 
revaue +13 dBm Active Transistor Power Dissipation ............... 600 mW 
—55°C to +100°C Junction Temperature Above Case Temperature ....... 45°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 664,200 Hrs. 
errr ee +100°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of thls Data Book. 
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UTO/UTC/PPA 2023 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
E 2.0 x 
367 1.75 
adi : 
ms = 15 
se 8 2 
2 @ = 1.25 
8 1.0 
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
£ 
fee] 
no] 
a 
= 
30 
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1:59 9.08 168.15 —1.16 .00 1.48 15.29 
200.0 1.61 9.03 156.52 —1.27 33 1.47 15.34 
300.0 1.63 8.96 144.62 —1.67 33 1.46 15.38 
400.0 1.66 8.97 132.82 —1.96 31 1.45 15.51 
500.0 1.69 8.98 121.76 —1.51 30 1.44 15.61 
600.0 1.73 8.94 110.90 —.85 .30 1.42 15.72 
700.0 1.75 8.86 100.15 -.10 .28 1.40 15.82 
800.0 1.78 8.80 90.08 1.35 31 1.37 15.92 
900.0 1.78 S75 79.14 1.92 iy 1.35 16.01 
1000.0 1.79 8.71 68.05 2.34 31 1.32 16.07 
1200.0 1.76 8.67 45.08 2.40 32 1.31 16.25 
1400.0 1.69 8.63 21.55 1.91 33 1.35 16.36 
1600.0 1.58 8.65 —2.46 94 34 1.46 16.32 
1800.0 1.43 8.59 —28.04 ~1.60 37 1.60 16.29 
2000.0 1.23 8.56 —55.05 —5.57 38 1.73 16.22 
2200.0 1.14 8.14 —82.83 _ .40 1.79 16.21 
2400.0 1.49 7.29 —112.71 —_ 43 1.79 16.39 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 241 —178.1 8.611 168.7 —15.091 —-6.1 .182 161.6 
200.00 242 —178.7 8.589 157.1 —15.207 -13.1 179 147.1 
300.00 .247 -179.7 8.543 145.5 —15.262 —19.4 181 131.2 
400.00 .250 179.3 8.575 133.8 —15.409 —25.3 .182 116.6 
500.00 .258 178.0 8.614 122.9 —15.473 —31.7 .180 103.3 
600.00 .263 176.9 8.613 112.3 —15.547 —38.0 .176 89.5 
700.00 .272 175.1 8.621 101.7 —15.677 —44.3 .168 75.3 
800.00 ant 172.8 8.619 91.6 —15.779 —50.1 161 60.4 
900.00 .282 170.3 8.630 80.7 —15.773 —55.0 -149 44.2 
1000.00 .283 168.1 8.663 69.5 —15.849 -61.0 .139 25.0 
1200.00 .275 162.2 8.758 46.2 —16.031 —73.1 128 -18.9 
1400.00 .249 154.1 8.886 22.2 —16.145 —85.6 139 -85.7 
1600.00 .200 143.2 9.013 —2.8 —16.116 —98.1 -167 —107.1 
1800.00 119 126.5 9.059 —29.8 —16.163 —110.6 191 —143.6 
2000.00 .026 27.6 9.063 —58.5 —16.245 —124.1 .209 —178.0 
2200.00 164 —60.6 8.539 —87.8 —16.442 —139.7 .219 144.2 
2400.00 .330 —83.0 7.508 —118.7 —16.906 —156.7 .227 109.4 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 
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QAVANTEK 


UTO/UTC 2024 Series 
Thin-Film Cascadable Amplifier 
5 to 2000 MHz 


FEATURES 


e Frequency Range: 5 to 2000 MHz 
e High Gain: 16 dB (Typ) 

e Noise Figure: 4.5 dB (Typ) 

e Temperature Compensated 


DESCRIPTION 


The 2024 Series is a wideband two-stage 
bipolar RF amplifier using resistive feed- 
back and active bias for temperature com- 
pensation and increased immunity to bias 
voltage variations. Input/output blocking 
capacitors couple the RF through the 


APPLICATIONS operate 
e IF/RF Amplification 


vt 
CASE GROUND 


amplifier, while a low VSWR is maintained 
through inductive tuning. The 2024 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Pei 
BW 


Guaranteed Specifications 


T =0° to 50°C T =-55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


SCHEMATIC 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 


Noise Figure 


& a 


Noise Figure, dB 
wo 


2 
0 400 800 1200 1600 2000 0 
Frequency, MHz 


400 800 1200 1600 2000 
Frequency, MHz 


MAXIMUM RATINGS 


DG VONBOG 2. ces dscsiawnrenewsen eaaeeuedes 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ....................4. 
“R” Series Burn-In Temperature ............. 


THERMAL CHARACTERISTICS* 


eer 17 Volts OM. doer vqandaGoads Hieaareonacseutdedaesses. POO oe 

chee +13 dBm Active Transistor Power Dissipation ............. 85/170 mW 
—55°C to +125°C Junction Temperature Above Case Temperature ..... 9/15°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 741,300 Hrs. 

werrTe +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or fleld sales office for further Information. Lietings are in the back of this Data Book. 
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UTO/UTC 2024 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
3 .# 
Bos 
Mm 6 
6° 3 
4 b et 
& °F 
0 400 800 1200 1600 2000 “9 400 800 1200 1600 2000 “0 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
= E 
Z : 
of = 
25 35 
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 Wee 16.54 —10.39 —2.14 .00 1.51 30.62 
200.0 1.22 16.46 —17.84 —.46 .22 1.55 30.48 
300.0 1.22 16.29 —26.31 19 25 1.61 30.69 
400.0 1.24 16.28 —35.94 —.29 26 1.68 30.96 
500.0 1.26 16.35 —44.87 —.08 25 1.75 31.27 
600.0 1.29 16.50 —53.95 —.02 27 1.80 31.37 
700.0 1.34 16.54 —64.05 -.99 25 1.84 31.53 
800.0 1.37 16.46 —72.05 14 23 1.88 31.81 
900.0 1.40 16.50 —80.69 .62 25 1.84 32.04 
1000.0 1.43 16.51 —89.75 70 23 1.76 32.32 
1100.0 1.44 16.54 —97.15 2.44 22 1.66 32.67 
1200.0 1.45 16.42 —105.87 2.85 26 1.60 32.92 
1300.0 1.43 16.26 —116.21 1.64 29 1.50 33.23 
1400.0 1.41 16.33 —126.79 .20 28 1.50 33.39 
1500.0 1.36 16.36 —136.11 .02 27 1.49 33.63 
1600.0 1.30 16.20 —146.31 —1.04 27 1.54 33.63 
1700.0 121 16.16 —155.22 —.82 24 1.o¢ 33.64 
1800.0 1.13 16.11 —163.79 —.25 26 1.60 33.26 
1900.0 zy 16.15 —173.75 —1.08 27 1.62 32.79 
2000.0 1.23 16.43 176.59 —1.62 28 1.55 32.16 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S11 Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 123 -—171.3 16.410 —9.6 —30.503 1.1 .180 -177.0 
200.00 126 —166.6 16.256 —18.2 —30.551 4 .189 —174.4 
300.00 .130 —160.1 16.122 —26.8 —30.721 —1.1 .207 -173.7 
400.00 135 —152.7 16.170 —36.6 —31.091 -.9 .226 —173.5 
500.00 .140 —147.9 16.329 —45.1 —31.167 —-1.9 .246 —174.1 
600.00 151 —146.7 16.417 —54.0 —31.431 —2.5 .265 —176.2 
700.00 .168 —146.2 16.614 62.8 —31.537 —2.3 .286 —179.4 
800.00 .188 —142.7 16.505 71.3 —31.872 —2.6 297 177.3 
900.00 .193 —138.9 16.485 -/9.2 —32.074 —2.2 304 172.1 
1000.00 194 —139.5 16.545 —87.7 —32.430 —1.7 .299 164.8 
1100.00 .210 —139.9 16.396 —96.2 —32.821 —3.4 .297 157.5 
1200.00 .205 —138.4 16.142 —106.5 —33.044 —5.9 .280 148.3 
1300.00 192 —138.3 16.221 —116.4 —33.275 —5.9 .258 138.0 
1400.00 .183 —138.4 16.366 —126.0 —33.473 -7.0 .225 124.2 
1500.00 .163 —138.6 16.256 —134.5 —33.646 —11.1 .210 111.0 
1600.00 143 —138.3 16.162 —143.8 —33.738 —13.2 .193 92.9 
1700.00 115 —132.1 16.750 —153.4 —33.560 —15.6 .182 79.6 
1800.00 .079 —112.0 16.180 —162.2 —33.228 —16.1 .185 59.6 
1900.00 .072 —74.9 16.347 -171.8 —32.786 —19.4 185 47.2 
2000.00 .120 —48.1 16.386 —176.7 —32.129 —21.3 .206 28.3 
2500.00 .509 —70.2 16.628 —115.1 —29.189 —45.7 .235 —48.4 
3000.00 406 89.4 13.788 14.5 —31.971 —82.9 491 —125.7 
3500.00 .800 —124.5 —2.301 —51.6 —35.785 —45.9 323 —148.9 
4000.00 .918 —158.4 —21.583 —65.4 —39.128 —26.5 310 —162.9 


“SR OBE RET Lu 0 AEDT aS ST A SN RET SS TR a aR a A PTB  B AE B R DRR A RE OSS ESAS R ARESI A LE PRD LETC ERIE LE ROE EGET ETL NN DED ELIE. LITERS EEE TEE LODE SE OTE SII EELS 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QOAVANTEK 


FEATURES 


e Frequency Range: 100 to 
2000 MHz 

e High Dynamic Range 

e Medium Gain: 11.0 dB (Typ) 

e Low Noise: 3.0 dB (Typ) 

e High Power: +27 dBm (Typ) 

e Temperature Compensated 


DESCRIPTION 


The 2025 Series is a wideband, high-power 
GaAs FET RF amplifier. The combination 
of high output power and low noise figure 
provide a unit with very high dynamic 
range. Active bias and resistive feedback 
provide for stability over temperature and 


UTO/UTC 2025 Series 
Thin-Film Cascadable Amplifier 
100 to 2000 MHz 


APPLICATIONS 


e Power AMP Driver 
e High Intercept Requirements 


vt 


UTO—TO-8T, p. 16-48 


ing capacitors couple the RF through the 
amplifier, while a low VSWR is maintained 
through inductive tuning. The 2025 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 


UTC—TC-1, p. 16-42 


bias voltage variations. Input/output block- 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm syste» @ +15 VDC nominal unless otherwise noted) 


BW 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


Guaranteed Specifications 


Te = 0° to 50°C Te = -55° to +85°C 


Typical 


100-2000 100-2000 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C —o ee ee comes 
ee 


Noise Figure 


100 500 900 1300 1700 2100 
Frequency, MHz 


) 
100 500 900 1300 1700 2100 
Frequency, MHz 


THERMAL CHARACTERISTICS* 


MAXIMUM RATINGS 


Be VGUNBOS. ove vne hn teoiiwens £40525. dy re ee eeN bees 17 Volts Oi pada coer haved moe he eees oahece eG caeeuraeueens 36°C/W 
Continuous RF Input Power ..................... +19 dBm Active Transistor Power Dissipation .............. 1280 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature ....... 46°C 
Storage Temperature ..................06- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 217,400 Hrs. 
“R” Series Burn-In Temperature ................... +100°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 2025 Series 


Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 


Sct 

£ O 99 

oe 
at 

Mm °G 28 
o°- 3 
sr 5. 27 
eer 

S& 26 

100 500 900 1300 1700 2100 


Frequency, MHz 


Second-Order Intercept Point 


45 
100 500 


900 1300 1700 
Frequency, MHz 


2100 


Input VSWR 


900 
Frequency, MHz 


1300 1700 2100 


Third-Order Intercept Point 


100 500 


900 
Frequency, MHz 


1300 1700 2100 


Output VSWR 


50 
100 500 


900 1300 1700 
Frequency, MHz 


2100 


Second-Harmonic Intercept Point 


900 1300 1700 
Frequency, MHz 


2100 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS 


BIAS = 15.00 VOLTS 
CURRENT = 174.00 mA 


FREQ Si Sa Si2 GPDEL PHASE 

GHz Mag Ang dB Ang dB Ang Mag Ang K ns DEG 
100 14 —84.7 12.4 178.2 —19.0 —16.1 .25 —154.60 1.19 42 4.85 
200 11 —98.5 12.5 163.1 —19.5 —19.9 24 179.85 1.25 42 .24 
300 11 —106.2 12.4 151.2 —19.7 —25.6 23 165.70 1.28 33 —1.20 
400 12 —113.1 12.4 140.2 —19.8 —32.2 22 155.30 1.31 31 —1.81 
500 14 —119.1 12.3 129.4 —20.0 —38.9 .20 145.84 1.34 30 —2.10 
600 15 —126.1 12.2 119.0 —20.2 —46.0 18 137.12 1.38 .29 —2.07 
700 17 —131.9 12.0 108.8 —20.3 —52.5 16 128.88 1.41 .28 -1.78 
800 18 —138.3 11.9 98.6 —20.5 —59.9 12 120.30 1.45 28 —1.56 
900 20 —144.4 11.8 88.7 —20.7 -67.5 .09 110.25 1.49 .27 —.91 

1.000 21 —151.2 11.7 79.0 —20.8 —75.1 .07 99.02 1.54 ai -.15 

1.100 22 —158.8 11.6 69.4 —21.1 —83.0 .04 81.92 1.58 PY | .69 

1.200 22 —167.1 11.5 59.6 —21.3 91.2 .03 47.01 1.63 iat 1.39 

1.300 21 —176.1 11.5 49.6 —21.6 -99.2 .03 5.14 1.68 28 1.78 

1.400 19 175.1 116 39.3 —21.9 —107.6 .05 —20.27 1.74 29 1.96 

1.500 17 164.3 11.5 28.9 —22.1 —116.2 .06 —33.91 1.79 29 2.06 

1.600 15 149.9 118 18.7 —22.3 —125.5 .07 —42.38 1.84 28 2.29 

1.700 13 125.3 11.6 8.1 —22.5 —136.7 .06 —41.62 1.87 .29 me 

1.800 11 83.3 11.7 -3.9 —23.0 —148.1 .07 —33.15 1.95 33 .66 

1.900 13 36.2 UF —16.8 —23.6 —159.1 .09 —34.26 2.05 36 —1.81 

2.000 19 3.8 11.7 —30.1 —24.3 —170.1 14 —42.50 2.18 37 —4.68 

2.100 ar —17.4 116 —44.2 —25.0 178.7 12 —56.05 2.30 

2.200 36 —33.7 112 —58.9 —25.8 166.6 13 —74.23 2.43 

2.300 45 —47.7 10.8 —74.0 —26.9 153.9 15 —95.76 2.62 

2.400 53 -60.3 10.1 -89.3 —28.2 141.3 18 —119.16 2.91 

2.500 61 71.9 9.2 —104.3 -29.9 129.0 By —140.94 3.37 

2.600 67 82.8 8.1 —118.8 —31.9 117.0 .27 —159.57 4.07 

2.700 v2 —93.0 6.8 —132.2 —34.7 105.7 32 —175.10 5.51 

2.800 76 —102.5 5.4 —144.2 —38.5 97.0 36 171.81 8.54 

2.900 79 —111.7 3.9 —155.0 —45.5 98.9 .40 160.79 19.57 

3.000 81 —120.4 2.4 —164.1 —50.0 170.3 42 151.48 34.63 

3.100 82 —129.1 9 -—171.2 —-42.6 —160.6 .43 143.46 16.06 

3.200 82 —137.8 —.4 —178.6 —38.7 —164.4 43 136.41 11.60 

3.300 82 —146.5 —1.6 175.7 —36.0 -172.8 42 130.31 9.76 

3.400 82 —155.2 -2.6 170.6 34.5 179.1 .40 124.76 9.47 

3.500 82 —164.0 —3.4 165.0 —33.4 169.0 .O7 119.78 9.50 

3.600 82 -173.2 4.1 159.1 —32.7 159.5 .34 115.25 9.79 

3.700 82 177.8 4.7 152.5 32.1 150.0 31 111.05 10.15 

3.800 82 168.4 5.3 144.9 —31.9 139.3 .29 107.01 10.70 

3.900 82 159.0 -5.9 136.7 —31.8 129.7 .26 102.96 11.42 

4.000 83 149.6 -6.5 127.6 —31.9 118.1 .24 99.62 12.38 


LINEARIZATION RANGE: .10 to 2.00 GHz 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . 


Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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QAVANTEK 


UTO/UTC 2026 Series 
Thin-Film Cascadable Amplifier 
10 to 2000 MHz 


FEATURES 


e Frequency Range: 10 to 


2000 MHz 

High Output Power: 

+19.0 dBm (Typ) 

e Medium Gain: 15.0 dB (Typ) 
e Temperature Compensated 
e High Reverse Isolation 


DESCRIPTION 


The 2026 Series is a two-stage thin-film 
bipolar RF amplifier using resistive feed- 
back and active bias for temperature com- 
pensation and increased immunity to bias 
voltage variations. Input/output blocking 
capacitors couple the RF through the 


APPLICATIONS 


e IF/RF Amplification 
e Mixer Driver 


GROUND 


CASE GROUND 


UTO—TO-8T, p. 16-48 


amplifier, while a low VSWR is maintained 
through inductive tuning. The 2026 Series 
amplifiers are available in either the TO- 8 
hermetic case or connectored TC-1 
package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Typical 
Te = 25°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 


DC Current 


MAXIMUM RATINGS 


UC VOUNBGE cc ckwi ce ence drake anonaw ena 
Continuous RF Input Power 

Operating Case Temperature 
Storage Temperature ..................... 
“R” Series Burn-In Temperature 


WEIGHT: 


Ce 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C — — —— 
-55°C — - — 


Noise Figure 


Noise Figure, dB 


1200 
Frequency, MHz 


8 
10 400 800 1200 1600 2000 2400 
Frequency, MHz 


THERMAL CHARACTERISTICS* 


Tree 17 Volts BiG sows tdeiven wade eae ead hae DdM EK Dak wed sD evens TOON 
secant’ +13 dBm Active Transistor Power Dissipation ........ 459/429/429 mW 
—55°C to +115°C Junction Temperature Above Case Temperature .. 34/32/32°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 356,100 Hrs. 
Terre +115°C “For further information, see High Reliability section, p. 17-2. 


(typical) UTO— 1.7 grams; UTC — 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 2026 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 


0 1.0 
10 400 800 1200 1600 2000 10 200 600 1000 1400 1800 2200 10 200 600 1000 1400 1800 2200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
ww | IT J TT 
E 60 
= 50 
a 
™~ 40 
30 
50 400 800 1200 1600 2000 50 400 800 1200 1600 2000 50 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 Sx GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang K ns DEG 
.005 15 —159.0 14.6 39.6 —28.4 36.5 33 151.85 2.23 12.83 
.010 .09 -170.2 14.9 16.5 —28.1 16.3 24 162.27 2.23 12.83 9.67 
.020 .08 —173.1 14.9 55 —28.0 6.7 4 169.59 2.23 3.03 .87 
.050 .08 —172.2 15.0 —5.7 —28.0 —1.4 21 173.80 2.21 1.04 —4.03 
.100 .09 —167.3 15.0 —17.6 —28.0 —8.2 21 174.87 2.20 .66 —5.36 
.150 .09 —163.3 15.0 —28.2 —28.0 -13.6 21 174.56 2.20 59 —5.42 
.200 .10 —160.7 15.0 —38.5 —28.0 —18.7 ie 173.34 2.21 oF —5.14 
.250 mf —159.4 15.0 —48.6 —28.1 —23.8 .22 171.33 2.23 56 —4.63 
.300 Phd —159.7 15.0 —58.6 —28.2 —28.9 .23 168.63 2.24 505 —4.04 
.350 13 —161.0 15.0 —68.5 —28.3 —33.5 .24 165.33 2.25 55 —3.38 
.400 14 —162.6 15.0 —78.3 —28.4 —38.3 .24 161.41 2.27 55 —2.68 
.450 ae —164.9 15.0 —88.2 —28.5 —-42.7 25 157.34 2.28 Rohs) —1.98 
.500 15 —167.4 16.1 —98.0 —28.6 —47.5 25 152.61 2.29 55 —1.25 
.550 .16 -170.3 3.1 —108.0 —28.6 -—52.0 25 147.22 2.29 56 —.66 
.600 ae -173.3 15.1 —118.0 —28.7 —56.7 .26 141.36 2.31 oo —.04 
.650 ae -176.3 15.2 -127.9 —28.8 -61.2 25 135.06 2.32 55 oF 
.700 AT -179.2 132 —138.0 —28.9 —65.7 25 128.12 2.34 56 1.00 
.750 7 178.0 152 —148.1 —29.0 —70.0 .24 120.83 2.36 56 Tear 
.800 a 175.3 15.3 —158.1 —29.1 —74.7 29 112.98 2.39 56 2.09 
.850 Ae Weds 15.3 —168.4 -29.1 -79.1 ae 104.19 2.41 Ov 2.41 
.900 AT 170.2 15.3 —178.7 —29.3 —83.6 P| 94.87 2.45 OF 2.70 
.950 Rig 167.8 15.3 171.1 —29.4 -88.0 .20 84.60 2.48 Of 3.01 

1.000 16 165.6 15.4 160.7 —29.4 -92.5 19 73.05 2.50 58 3.15 a 

1.050 16 163.4 15.4 150.3 —29.6 -97.1 18 60.38 2.54 58 3.35 

1.100 AS 161.3 15.4 139.8 —29.7 —101.3 Pi IF J 46.63 2.59 .58 3.43 

1.150 1S 159.2 15.4 129.3 —29.7 —105.5 16 31.82 2.61 58 3.48 

1.200 14 157.6 15.4 118.6 —29.9 —110.0 16 16.17 2.64 59 3.39 

1.250 13 156.3 15.4 107.9 —29.9 —113.9 16 .08 2.67 .60 3.28 

1.300 4 155.7 15.4 97.3 —30.0 —118.6 a Fg —15.42 2.70 59 3.22 

1.350 st 156.6 15.3 86.6 —30.0 —122.6 18 —30.11 212 .60 3.10 

1.400 .09 160.2 15.2 76.0 —30.0 —126.8 19 —44.32 2.73 59 3.06 

1.450 .08 167.6 15.2 65.4 —29.9 —131.4 .20 —57.88 2.72 59 3.09 

1.500 .08 178.7 15.1 55.0 —29.9 —135.8 21 —70.34 2.73 58 3.25 

1.550 .08 —170.5 15.1 44.9 —29.7 —141.0 22 —82.87 2.67 56 3.70 

1.600 .09 —164.2 15.1 34.8 —29.7 —146.8 .22 —95.19 2.63 56 4.13 

1.650 210 —161.2 15.2 24.5 —29.6 —153.1 a —106.67 2.57 oF 4.38 

1.700 10 -157.9 15.5 13.3 —29.6 —159.5 21 —117.92 2.52 .62 3.81 

1.750 10 —151.7 15.7 1.3 —29.6 —166.4 19 —128.77 2.48 .67 2.35 

1.800 11 —142.4 15.9 —11.8 —29.8 —173.3 shi —138.59 2.49 13 -.19 

1.850 13 —133.7 15.9 —25.8 -30.0 179.1 14 —147.28 2.52 78 —3.62 

1.900 16 —129.9 15.8 —40.4 -—30,3 171.8 Pal —153.61 2.63 81 —7.63 

1.950 19 -—130.5 15.6 —55.3 —30.0 164.7 .08 —152.97 2.82 83 —11.95 

2.000 ee —134.1 15.2 —70.1 —31.4 158.6 .05 —135.66 3.11 82 —16.15 

2.050 .25 —138.8 14.6 —84.5 —31.9 152.3 .06 —100.99 3.46 .80 

2.100 wer —143.7 13.9 —98.4 —32.6 147.0 .08 —83.99 4.00 ae 

2.150 .28 —148.1 13.2 —111.6 —33.3 143.5 11 —81.10 4.71 73 

2.200 .28 —151.6 12.3 —124.1 —33.8 140.1 35 —83.09 5.43 FO 

2.250 Bs f —153.9 11,5 —135.9 —34.5 138.6 18 —86.55 6.39 .65 

2.300 Bag —154.9 10.6 —147.0 —35.0 137.4 21 —89.98 7.47 .62 

2.350 .26 —154.0 9.8 —157.7 —35.2 137.4 .23 —93.30 8.23 .60 

2.400 25 —150.7 9.0 —168.2 —34.9 136.6 .26 —96.82 8.67 .59 

2.450 20 —145.7 8.3 —178.8 —34.7 133.6 29 —100.30 9.10 .59 

2.500 ae —140.1 I5 170.7 —34.6 130.6 31 —103.70 9.51 59 

2.750 .46 —135.7 3.3 119.1 —34.0 101.7 44 —117.10 11.31 57 

3.000 .65 —151.3 —1.5 74.3 —34.7 71.1 45 —124.62 14.87 .50 


LINEARIZATION RANGE: .010 to 2.00 GHz 
REMI ST 0 Weta ET PT pT aD MLE ATA TT STREET ET ASE FR EET EA Sm GET ERAS IRL I OE LSE SETI IEE ELE COS SS TG LEE IEE FLERE TONE SLE BSE I DENN LOA LI SI AEE IEEE EE ELI TAT DELLE NESE NESS DEM LEAT ETE NTE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC 2027 Series 
Thin-Film Cascadable Amplifier 
10 to 2000 MHz 


FEATURES 


e Frequency Range: 10 to 
2000 MHz 

e High Gain: +15.0 dB (Typ) 

e Medium Output Power: 
+17.5 dBm (Typ) 

e Temperature Compensated 


DESCRIPTION 


The 2027 Series is a wideband, two-stage 
thin-film bipolar RF amplifier using resistive 
feedback and active bias for temperature 
compensation and increased immunity to 
bias voltage variations. Input/output block- 


GROUND 


APPLICATIONS 
e IF/RF Amplification 


CASE GROUND 


amplifier while a low VSWR is maintained 
through inductive tuning. The 2027 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 


UTC—TC-1, p. 16-42 


ing capacitors couple the RF through the 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


igen 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
485°C — — — — 
-55°C — - — 


Noise Figure 


Noise Figure, dB 


8 
10 400 9800 1200 1600 2000 2400 
Frequency, MHz 


1200 
Frequency, MHz 


THERMAL CHARACTERISTICS* 


MAXIMUM RATINGS 


DG VOURIe wcletcaviexiot se cee bean Keak wont 9K 17 Volts Ge sause eens avas ve iee nos ees aee wee Rubee eee yO wee 75°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ........ 300/317/317 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .. 23/24/24°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 383,000 Hrs. 
“R” Series Burn-In Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: 


Avantek, Inc. . 


(typical) UTO —1.7 grams; UTC— 21.5 grams 
481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 2027 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 


1.0 1.0 
10 400 800 1200 1600 2000 10 200 600 1000 1400 1800 2200 10 200 600 1000 1400 1800 2200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 


40 
50 400 800 1200 1600 2000 50 400 800 1200 1600 2000 50 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 Sx GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang K ns DEG 

.005 15 —158.9 14.4 35.7 -28.1 31.6 .30 151.71 2.24 11.71 
.010 i —169.5 14.5 14.6 -27.9 14.4 .22 162.86 2.27 11.71 10.27 
.020 10 —173.0 14.5 4.7 —27.8 5.7 21 170.13 2.27 2.15 2.37 
.050 10 -173.1 14.6 -5.8 -27.7 —1.7 .20 174.20 2.24 97 —2.07 
.100 10 —169.4 14.6 -17.2 —27.7 8.3 .20 175.55 2.24 .63 —3.45 
.150 11 —166.1 14.6 —27.5 —27.8 —13.9 .20 175.52 2.24 57 —3.71 
.200 Je —163.9 14.7 —37.5 —27.8 —18.9 21 174.60 2.26 oo —3.60 
.250 12 —162.8 14.6 —47.3 —27.9 —24.1 21 172.75 2.27 54 —3.35 
.300 13 —163.1 14.6 —57.0 —28.0 —29.0 .22 170.32 2.28 54 —3.00 
.350 14 —164.1 14.6 66.6 —28.1 —33.6 .23 167.18 2.30 54 —2.58 
.400 15 —165.6 14.6 76.2 —28.2 -38.3 124 163.48 2.31 .58 -2.12 
.450 16 -167.7 14.6 -85.7 —28.3 42.5 .25 159.40 2.32 53 -1.60 
.500 olf —170.2 14.6 —95.2 —28.3 —47.3 25 154.80 2.33 53 —1.04 
550 ad -172.9 14.7 —104.9 —28.4 —51.5 .26 149.58 2.33 54 —.65 
.600 18 -175.9 14.7 —144.5 —28.5 —56.3 .26 143.95 2.36 53 —21 
.650 18 —178.8 14.7 —124.2 —28.6 —60.7 .26 137.94 2.37 54 jen 
.700 18 178.5 14.7 —133.9 —28.7 —65.3 .26 131.28 2.40 54 52 
.750 18 175.7 14.7 —143.6 —28.8 -69.8 .26 124.29 2.41 54 85 
.800 18 173.0 14.8 —153.4 —28.9 —74.1 25 116.80 2.43 54 1.14 
.850 18 170.5 14.8 —163.3 —29.0 -78.5 .25 108.57 2.46 55 1.30 
.900 18 168.1 14.8 -173.2 —29.0 -83.0 24 99.95 2.48 55 1.43 
.950 ae 165.8 14.8 176.9 —29.1 -87.1 .23 90.81 2.52 55 1.55 
1.100 aud 163.7 14.8 166.8 —29.2 -91.3 oe 80.85 2.55 56 1.55 
1.050 7 161.7 14.8 156.8 —29.3 —95.9 21 70.42 2.58 56 1.59 
1.100 16 159.5 14.8 146.7 -29.5 —100.5 21 59.44 2.64 56 1.55 
1.150 16 157.5 14.8 136.6 —29.5 —104.1 .20 48.07 2.66 56 1.49 
1.200 15 155.7 14.8 126.3 —29.5 —108.6 .20 36.31 2.69 57 1.32 
1.250 14 153.8 14.8 116.1 -29.6 —112.5 19 24.25 2.73 57 1.18 
1.300 13 152.1 14.7 106.0 -29.8 -116.8 19 12.17 2.79 56 1.14 
1.350 2 151.2 14.7 95.8 -29.7 -120.6 19 10 2.81 56 97 
1.400 10 151.8 14.6 85.8 -29.8 124.4 19 —12.11 2.85 56 .96 
1.450 .09 154.7 14.5 Tor —29.7 —128.7 19 —24.36 2.85 56 95 
1.500 .08 162.0 14.4 65.8 —29.6 —132.6 19 —36.29 2.86 65 1.12 
1.550 .07 173.4 14.4 56.2 —29.4 —137.4 19 —48.75 2.82 53 1.59 
1.600 .07 —175.6 14.3 46.8 —29.2 —142.5 18 —61.11 2.78 53 2.18 
1.650 .07 —167.9 14.4 37.4 —29.1 —148.7 V7 —72.47 2.72 52 2.90 
1.700 .07 —161.7 14.6 alt —29.1 —155.0 16 —83.31 2.67 54 3.18 
1.750 .07 —151.3 14.8 17.3 -29.0 —161.6 15 —93.25 2.60 58 2.86 
1.800 .07 —132.5 15.0 6.0 —29.1 —168.5 13 —101.16 2.57 .63 1.68 
1.850 .08 -112.2 15.2 -6.1 —29.2 -175.5 12 —106.97 2.53 .67 —.37 
1.900 Ae —102.2 15.3 -18.9 -29.3 178.1 10 -110.29 2.51 71 -3.16 
1.950 mtd —100.8 15.4 —32.3 —29.6 170.7 .09 —108.39 2.56 f5 —6.54 
2.000 2 —104.3 15.3 -~46.2 —29.9 164.3 .08 —100.52 2.61 i —10.36 
2.050 a —110.0 15.1 -60.3 —30.2 157.5 .08 —89.19 2.69 79 
2.100 32 —116.8 14.7 —74.5 —30.6 151.4 10 —80.23 2.85 78 
2.150 .36 —124.0 14.3 -88.4 31.2 145.7 Aé -76.07 3.11 v7 
2.200 38 —131.0 13.7 —101.9 -31.6 141.2 15 ~76.08 3.38 75 
2.250 .40 —137.4 13.0 114.7 32.1 136.3 Az -77.69 3.75 i 
2.300 41 —143.0 12.3 —127.1 —32.6 132.8 .20 —79.96 4.23 .69 
2.350 .40 —147.4 11.6 —139.0 —32.9 128.9 .23 —82.69 4.69 .66 
2.400 0 —150.4 10.9 —150.5 —33.1 125.6 .26 —86.08 5.20 .64 
2.500 38 —152.0 9.5 —172.9 —33.4 118.2 31 —92.57 6.27 .62 
3.000 .62 —150.2 1.0 82.5 34.8 61.7 44 —110.50 12.07 56 


LINEARIZATION RANGE: .01 to 2.00 GHz 
RTE aE ASICS RMT SL KE ERO RG PSS RT tt i ha eh EE A RE A tM ATE ae RE I BE SS SS SES SE AS AE AS BERS | | ERR a Sh RR 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listinge are in the back of this Data Book. 
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OAVANTEK 


UTO/UTC 2031 Series 


Thin-Film Cascadable Amplifier 


1 to 2000 MHz 


FEATURES 


e Frequency Range: 1 to 2000 MHz 
e Noise Figure: 4.0 dB (Typ) 

e Medium Gain: 10.5 dB (Typ) 

e Temperature Compensated 


DESCRIPTION 


The 2031 Series is a wideband thin-film 
bipolar RF amplifier using resistive feed- 
back and active bias for temperature com- 
pensation and increased immunity to bias 
voltage variations. Low input/output VSWR 


APPLICATIONS 
e IF/RF Amplification 


nal blocking capacitors couple the RF 
through the amplifier. The 2031 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 


GROUND 


vr 
CASE GROUND 


is maintained by inductive tuning, and inter- UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

DC Current 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


as 
Te = 25°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C — = ase aaa 
SS 


Noise Figure 


Noise Figure, dB 


0 
0 300 600 900 1200 1500 1800 2100 
Frequency, MHz 


© 300 600 900 1200 1500 1800 2100 
Frequency, MHz 


MAXIMUM RATINGS 


THERMAL CHARACTERISTICS* 


EG VOURGG ccsccccaeecwuneoves taed sicneeee eens 17 Volts Gis catacian bean Seaantcucteewseuavetade denen ex 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 126 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 13°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 685,900 Hrs. 
“R” Series Burn-in Temperature................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: 


Avantek, Inc. . 


(typical) UTO—2.1 grams; UTC— 21.5 grams 
481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 2031 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
E 6 2.0 
BE? 1.75 
sa: Y : 
mn nm 5 
5? 8 yb a eee ee a 2 
eperrrtryT| oo 
“8 lea EE 
© 300 600 900 1200 1500 1800 2100 © 300 600 900 1200 1500 1800 2100 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.19 11.26 166.23 —6.03 .00 1.49 18.82 
200.0 1.21 11.18 153.28 —5.27 36 1.46 18.88 
300.0 1.23 11.09 140.08 —4.74 36 1.43 18.92 
400.0 lier 11.08 127.41 —3.69 34 1.41 19.00 
500.0 1.31 11.06 115.25 —2.14 33 1.38 19.03 
600.0 1.36 11.00 103.46 —.23 33 1.35 19.08 
700.0 1.42 10.96 91.63 1.64 31 142 19.13 
800.0 1.48 10.98 80.57 4.29 .33 1.30 19.20 
900.0 1.54 11.04 68.43 5.88 35 1.28 19.27 
1000.0 1.59 11.14 55.49 6.63 .37 1.27 19.41 
1100.0 1.61 11.31 41.97 6.81 38 1.27 19.61 
1200.0 1.60 11.44 Vt i es 6.31 40 1.28 19.81 
1300.0 1.55 11.50 12.82 5.07 43 1.28 20.01 
1400.0 1.47 11.53 —2.70 3.26 43 1.29 20.08 
1500.0 1.38 11.42 —18.15 1.53 43 1.29 19.97 
1600.0 1.29 11.24 —33.69 —.29 44 1.28 19.77 
1700.0 1.22 11.05 —49.74 —2.63 44 1.25 19.50 
1800.0 1.19 10.89 65.46 —4.62 44 1.24 19.23 
1900.0 1.25 10.69 -81.19 6.63 45 1.25 18.93 
2000.0 1.41 10.35 -97.89 —9.62 .48 1.35 18.78 
2100.0 1.70 9.89 —115.76 — 51 1.52 18.67 
2200.0 2.15 9.24 —134.59 —_ 54 1.76 18.82 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .088 —171.5 11.224 186.2 —18.937 —6.7 191 166.7 
200.00 .094 -162.9 11.157 153.0 —18.895 -13.7 .188 154.2 
300.00 104 —156.4 11.064 139.8 —19.000 —20.3 179 141.5 
400.00 tr —151.1 11.057 126.8 —19.069 —26.6 te 129.2 
500.00 136 —149.1 11.036 114.7 —19.059 —33.7 .162 119.0 
600.00 157 —148.2 10.993 102.7 —19.064 —40.5 st51 108.4 
700.00 183 —150.3 10.979 90.8 —19.144 —48.0 137 98.6 
800.00 .207 —154.1 10.988 79.5 —19.215 —54.7 .126 88.4 
900.00 .231 —160.5 11.062 67.3 19.276 60.7 115 77.5 
1000.00 .252 —167.2 pbeurdd 54.3 —19.411 —67.6 .107 64.1 
1100.00 .261 —175.4 11.352 40.6 —19.593 —74.6 104 48.3 
1200.00 .259 178.7 11.502 26.3 —19.812 —81.1 105 29.3 
1300.00 .243 165.6 11.616 Th! —19.975 —86.7 110 9.7 
1400.00 .210 154.9 11.659 —4.6 —20.031 —92.5 116 —10.1 
1500.00 171 144.0 11.544 —20.4 —19.874 —98.0 119 —26.6 
1600.00 124 130.1 11.363 -36.1 —19.667 —104.0 .120 —39.2 
1700.00 .080 104.0 11.174 —52.5 —19.411 —110.1 118 —44.2 
1800.00 .061 46.4 11.033 68.6 —19.136 117.3 117 —41.6 
1900.00 .108 4.8 10.797 84.6 —18.878 125.9 .133 -34.1 
2000.00 192 —28.7 10.450 —101.6 —18.706 —135.7 171 —29.2 
2100.00 .299 44.6 9.950 —119.5 —18.655 —146.5 .230 —31.7 
2200.00 415 —58.7 9.272 —138.4 —18.784 —158.3 .296 —39.5 
2300.00 Sek —72.7 8.307 —157.7 —19.149 —170.6 .350 —49.4 
2400.00 .615 —85.5 7.085 —176.6 —19.758 178.5 .386 -60.3 
2500.00 .689 —97.2 5.641 165.3 —20.423 167.3 .402 -70.3 


ea AG al 2S RS RAR SAB SARA LETS LER AEN EES FACE REIL REED TNS, LEAN, ARATE EL OEE LD FELONS EL IO LY LOS BLT NS DELLS ELIOELOCLEE EGA GEE LE LILES RE LIAISE LEAL LDR NOLS GE ALESSI VOPEEDNLG LOE ILE DRE SILL DLEE EAL L LPLED EE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 


UTO/UTC 2032 Series 
Thin-Film Cascadable Amplifier 
1 to 2000 MHz 


FEATURES 


e Frequency Range: 1 to 2000 MHz 
e Medium Gain: 10.0 dB (Typ) 
e Low VSWR 

e Temperature Compensated 


DESCRIPTION 


The 2032 Series is a wideband thin-film 
bipolar RF amplifier using resistive feed- 
back and active bias for temperature 
compensation and increased immunity to 
bias voltage variations. Low input/output 
VSWR is maintained by inductive tuning, 


APPLICATIONS 
e IF/RF Amplification 


vr 


and internal blocking capacitors couple the 
RF through the amplifier. The 2032 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 


QROUND 


CASE GROUND 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Symbol Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Typical Guaranteed Specifications 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


MAXIMUM RATINGS 


I VONGOS op ceckewanweandwapa bese See ans 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ..................44. 
“R” Series Burn-In Temperature ............. 


ere +13 dBm 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C——— — 
55°C — - 


& 8 


Noise Figure, dB 


0 400 800 1200 1600 2000 “0 
Frequency, MHz 


THERMAL CHARACTERISTICS* 


Ss, Blah wie 17 Volts Ot ps eoun cone eee us eee eae Se see o Wake ae 
Active Transistor Power Dissipation ......... 


—55°C to +125°C Junction Temperature Above Case Temperature 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ........ 
rrr +125°C 


Noise Figure 


1200 1600 2000 
Frequency, MHz 


.. 797,500 Hrs. 
“For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. +» 481 Cottonwood Drive, Milpitas, CA 95035 
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UTO/UTC 2032 Series 
Thin-Film Cascadabie Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
Ss a" 
26S S11 
Say 
$7 3 
sr & 9 
&eF 
8 7 1.0 1.0 
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point 


IP;, dBm 
Z 


0 400 800 1200 1600 2000 
Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.26 10.45 166.48 —7.64 .00 1.62 18.02 
200.0 1.29 10.39 154.11 ~6.19 .35 1.59 18.22 
300.0 1.32 10.35 141.35 5.12 36 1.58 18.22 
400.0 1.36 10.39 128.99 —3.66 33 1.58 18.32 
500.0 1.40 10.44 117.02 —1.80 33 1.57 18.42 
600.0 1.46 10.46 105.27 25 32 1.56 18.60 
700.0 1.50 10.50 93.48 2.30 31 1.55 18.69 
800.0 1.56 10.57 82.37 5.01 34 1.55 18.83 
900.0 1.60 10.71 70.04 6.48 35 1.55 19.00 
1000.0 1.63 10.87 57.02 7.27 37 1.55 19.24 
1100.0 1.64 11.05 43.12 7.18 39 1.56 19.50 
1200.0 1.61 11.20 28.58 6.47 41 1.56 19.76 
1300.0 1.56 11.29 13.37 5.09 43 1.55 19.95 
1400.0 1.48 11.33 —2.31 3.23 43 1.53 20.00 
1500.0 1.40 11.26 17.82 1.55 43 1.48 19.84 
1600.0 1.34 tive —33.49 —.28 44 1.41 19.59 
1700.0 1.29 10.95 —49.56 —2.52 45 1.35 19.25 
1800.0 1.31 10.89 65.62 —4.75 ag 1.31 18.95 
1900.0 1.38 10.76 —81.80 —7.11 46 1.32 18.65 
2000.0 1.55 10.46 -99.32 —10.81 51 1.41 18.52 
2100.0 1.86 10.00 —118.20 _ 54 1.57 18.44 
2200.0 2.33 9.26 —138.11 _ 56 Ast 18.60 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ | a. | ee Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .186 179.5 10.505 166.7 —18.576 —6.6 .268 166.3 
200.00 .184 179.2 10.452 154.2 —18.519 —12.5 .261 153.2 
300.00 .183 179.4 10.393 141.6 —18.585 —19.2 .254 139.8 
400.00 -180 —179.5 10.405 129.1 —18.655 —25.5 .249 126.7 
500.00 185 -177.8 10.410 117.4 —18.645 32.5 .239 115.3 
600.00 -190 -175.8 10.410 105.9 —18.672 —39.2 .227 103.3 
700.00 .204 —175.2 10.426 94.4 —18.801 —46.0 212 91.3 
800.00 .220 -175.7 10.456 83.7 —18.855 —52.7 .202 78.7 
900.00 .239 -178.3 10.570 71.8 —18.982 —58.5 -190 65.0 
1000.00 .257 178.2 10.723 59.5 —19.201 —64.8 .184 49.7 
1100.00 .267 172.4 10.906 46.1 —19.411 71.3 183 32.4 
1200.00 .268 165.7 11.096 32.3 —19.628 —76.8 .189 13.7 
1300.00 wor 157.8 11.236 17.4 —19.762 —81.5 .199 —5.4 
1400.00 .232 149.7 11.306 ae —19.845 —86.1 .209 —24.5 
1500.00 .201 141.9 11.242 13.1 —19.678 —91.0 215 —42.0 
1600.00 165 134.8 11.088 —28.2 —19.386 —96.1 .213 —57.7 
1700.00 .130 124.8 10.896 43.7 —19.083 -101.6 .204 -69.8 
1800.00 .096 109.6 10.809 —59.0 —18.775 —108.0 .184 —78.0 
1900.00 .074 75.1 10.722 —73.9 —18.472 —114.9 .157 -80.1 
2000.00 .085 23.5 10.576 —89.7 —18.191 —122.7 132 —71.2 
2100.00 .150 -12.3 10.340 —106.5 —17.919 —131.8 .139 —53.6 
2200.00 .245 —34.2 10.002 —124.8 —17.733 —142.2 .188 —42.5 
2300.00 351 —51.3 9.410 —144.2 —17.726 —153.4 257 —43.7 
2400.00 .458 -67.1 8.497 —164.3 —17.862 —164.8 327 —50.8 
2500.00 551 —81.4 7.273 176.0 —18.237 —176.1 77 —59.9 


GEMS AN I RISE EB AS ERE PRET BO RB SEED A Se a RO IPT De ES IS TRE, SS I it Ra EAA he ESE SS At RTE a Tita tA AES LETS EAD i SGD EAA I 
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QAVANTEK 


UTO/UTC 2033 Series 


Thin-Film Cascadable Amplifier 


1 to 2000 MHz 


FEATURES 


Frequency Range: 1 to 2000 MHz 
Medium Output Power: 

+16.0 dBm (Typ) 

Low VSWR 

Temperature Compensated 


DESCRIPTION 


The 2033 Series is a wideband thin-film 
bipolar RF amplifier using resistive feed- 
back and active bias for temperature 
compensation and increased immunity to 
bias voltage variations. Low input/output 
VSWR is maintained by inductive tuning, 


APPLICATIONS 
e IF/RF Amplification 


GROUND 


CASE GROUND 


UTO—TO-8T, p. 16-48 


while internal blocking capacitors couple 
the RF through the amplifier. The 2033 
Series amplifiers are available in either the 
TO-8 hermetic case or connectored TC-1 
package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


aaron 
Symbol Ch teristi 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Te = 0° to 50°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 


DC Current 


MAXIMUM RATINGS 


DC Voltage 
Continuous RF Input Power 
Operating Case Temperature 


Storage Temperature .................... 
“R” Series Burn-In Temperature........... 


Guaranteed Specifications 
Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C— — = aoe 
aRGOE canine wmaae 


Noise Figure, dB 


Es 
"9 300 600 900 1200 1500 1800 2100 


Frequency, MHz 
THERMAL CHARACTERISTICS* 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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Noise Figure 


ett 
~s “A 


ep 
PTF] zvoc | 


0 300 600 900 1200 1500 1800 2100 
Frequency, MHz 


TTT Tee 17 Volts Git Ack iden eee sHEe Ohi d ARTA CONE OURO S Ra eee 

ieeehed +13 dBm Active Transistor Power Dissipation ............... 600 mW 
—55°C to +100°C Junction Temperature Above Case Temperature ....... 45°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur W 90°C) .......... 701,700 Hrs. 

Tree +100°C “For further information, see High Reliability section, p. 17-2. 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 


UTO/UTC 2033 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
— 2.0 
Ss 1.75 
33 : 
a = 15 
se > 
= ™ 
2 r(S)) 1.25 
F 1.0 
0 300 600 900 1200 1500 1800 2100 0 300 600 900 1200 1500 1800 2100 0 300 600 900 1200 1500 1800 2100 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
36 75 
E 34 & & 65 
ca = a 
of? 32 Ey a 55 
30 45 
0 500 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 1500 = 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR iSOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.59 9.08 168.15 —1.16 .00 1.48 15.29 
200.0 1.61 9.03 156.52 —1.27 33 1.47 15.34 
300.0 1.63 8.96 144.62 —1.67 .33 1.46 15.38 
400.0 1.66 8.97 132.82 —1.96 31 1.45 15.51 
500.0 1.69 8.98 121.76 —1.51 .30 1.44 15.61 
600.0 1.73 8.94 110.90 —.85 .30 1.42 15.72 
700.0 1.75 8.86 100.15 —.10 .28 1.40 15.82 
800.0 1.78 8.80 90.08 1.35 31 1.37 15.92 
900.0 1.78 8.75 79.14 1.92 31 1.35 16.01 
1000.0 1.79 8.71 68.05 2.34 31 1.32 16.07 
1200.0 1.76 8.67 45.08 2.40 32 1.31 16.25 
1400.0 1.69 8.63 21.55 1.91 33 1.35 16.36 
1600.0 1.58 8.65 —2.46 .94 34 1.46 16.32 
1800.0 1.43 8.59 —28.04 —1.60 37 1.60 16.29 
2000.0 1.23 8.56 —55.05 —5.57 38 1.73 16.22 
2200.0 1.14 8.14 —82.83 _ .40 1.79 16.21 
2400.0 1.49 7.29 —112.71 _ 43 1.79 16.39 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S41 Sa Si2 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 241 —178.1 8.611 168.7 —15.091 -6.1 .182 161.6 
200.00 .242 -178.7 8.589 157.1 —15.207 —13.1 .179 147.1 
300.00 .247 —179.7 8.543 145.5 —15.262 —19.4 181 131.2 
400.00 .250 179.3 8.575 133.8 —15.409 —25.3 .182 116.6 
500.00 .258 178.0 8.614 122.9 —15.473 —31.7 .180 103.3 
600.00 .263 176.9 8.613 112.3 —15.547 —38.0 .176 89.5 
700.00 .272 175.1 8.621 101.7 —15.677 44.3 .168 75.3 
800.00 air 172.8 8.619 91.6 —15.779 —~50.1 -164 60.4 
900.00 .282 170.3 8.630 80.7 —15.773 —55.0 .149 44.2 
1000.00 .283 168.1 8.663 69.5 —15.849 —61.0 .139 25.0 
1200.00 .275 162.2 8.758 46.2 —16.031 —73.1 128 —-18.9 
1400.00 .249 154.1 8.886 22.2 —16.145 —85.6 139 -65.7 
1600.00 .200 143.2 9.013 —28 —16.116 —98.1 -167 —107.1 
1800.00 119 126.5 9.059 —29.8 —16.163 —110.6 .191 —143.6 
2000.00 .026 27.6 9.063 —58.5 —16.245 —124.1 .209 —178.0 
2200.00 .164 -60.6 8.539 -87.8 —16.442 —139.7 219 144.2 
2400.00 .330 -83.1 7.508 —118.7 —16.906 —156.7 .227 109.4 


Avantek, Inc.: . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 2052 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 2000 MHz 


FEATURES APPLICATIONS group 
e Frequency Range: 5 to 2000 MHz e IF/RF Amplification 
e 5 Volt Supply e 5 Volt Systems 
e Low Supply Current: 
18 mA (Typ) 
e Temperature Compensated <a 
DESCRIPTION aie epee ae 
The 2052 Series is a thin-film bipolar blocking capacitors couple RF through the 
RF amplifier that operates on 5-volt bias to amplifier, while a low VSWR is maintained 
provide medium output power. Resistive through inductive tuning. The 2052 Series 
feedback and active bias assure amplifiers are available in either the TO-8 
temperature compensation and immunity hermetic case or connectored TC-1 
to bias voltage variation. Input/output package. — UTC —TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


: Guaranteed Specifications 
Symbol Characteristic Typleal 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +5 VDC unless otherwise noted) 


KEY: +25°C 
+85°C — se ames oom 
0 


Noise Figure 


co 

co 

g 

3 

o 

rc 

3 

2 

50 500 1000 1500 2000 2500 50 500 1000 1500 2000 2500 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
MS VOREGS. 3.6 cn ck ends Hane b eis ones by ere nes ee ads +8.5 Volts Bie cn eernt soe Seen Hoc eeeeneaAcee ets e ees aed-en 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ................ 65 mW 
Operating Case Temperature .............. —§5°C to +125°C Junction Temperature Above Case Temperature ...... 7.0°C 
Storage Temperature ..................... —62°C to +150°C 
“R” Series Burn-In Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO —1.7 grams; UTC— 21.5 grams 
REELS BLASS RTA WR ET EEA LESTE PB SERS DES SSE ES LSE AS TIE SIA NE II FE IE a Ea A LE LTS ESTES EEE BIS PEE AS EET BEIT IEE ESET O ENE IIE LOT LAID IE SSE 
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UTO/UTC 2052 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
~_6 
Bac 
c 
Sas 
6° 3 
= 
a © 5 
50 500 1000 1500 2000 2500 "50 500 1000 1500 2000 2500 10 50 500 1000 1500 2000 2500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third—Order Intercept Point i Second-Order Intercept Point Second—Harmonic Intercept Point 
£ £ 
. . 
of = 
0 10 
50 500 1000 1500 2000 2500 50 500 1000 1500 2000 2500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 5 VOLTS 
FREQ S41 Sa Si2 Sz GPDEL PHASE 
MHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
.005 .09 —61.2 10.2 -170.5 —15.3 11.4 10 48.53 
.010 .06 —40.9 10.1 —176.6 —15.4 4.7 .08 23.40 
.020 .05 —28.5 10.1 —179.8 —15.4 1.0 .07 15.24 
.050 .05 —28.8 10.1 174.5 —15.4 —3.5 .08 13.08 39 —4.24 
.100 .05 —41.5 10.1 167.5 —15.4 —8.7 .08 15.42 39 —4.46 
.150 .06 —55.0 10.1 160.8 —15.4 —13.5 .09 17.97 37 —4.25 
.200 .06 -67.2 10.1 154.3 —15.4 —18.1 10 19.89 36 —3.94 
.250 .07 —78.2 10.0 147.9 —15.5 —22.7 11 20.94 35 —3.51 
.300 .07 —89.0 10.0 141.5 —15.5 —27.2 12 21.01 35 —3.01 
.350 .08 —98.7 10.0 135.2 —15.6 —31.6 13 20.30 35 —2.53 
.400 .09 —107.5 10.0 128.8 —15.6 —36.1 14 18.99 35 —2.04 
.450 .09 —115.6 10.0 122.5 —15.6 —40.5 15 16.97 35 —1.53 
.500 10 —123.3 9.9 116.3 —15.7 44.8 16 14.41 .35 —.96 
.550 eV —130.8 9.9 110.0 —15.7 —49.2 16 11.38 35 —.38 
.600 By Ii —138.2 9.9 103.8 —15.8 —53.5 ote 8.03 35 .20 
.650 12 —145.4 9.9 97.5 —-15.8 —-57.8 18 4.34 35 81 
.700 he —152.5 9.9 91.3 —15.8 62.1 19 35 35 1.39 
.750 13 —159.6 9.9 85.0 —15.9 66.4 .20 —3.85 35 1.90 
.800 13 —166.7 9.9 78.7 —15.9 —70.7 .20 —8.28 35 2.46 
.850 14 -173.8 10.0 72.3 —15.9 —/5.0 al —13.01 35 2.96 
.900 14 179.2 10.0 66.0 -15.9 -79.3 at -17.91 35 3.47 
.950 14 171.9 10.0 59.6 —16.0 83.7 21 —22.96 36 3.90 

1.000 14 164.6 10.0 53.1 —16.0 —88.0 .22 —28.22 36 4.27 

1.050 14 157.2 10.1 46.8 —16.0 92.4 .22 —33.68 36 4.59 

1.100 14 149.5 10.1 40.1 -16.0 —-96.9 we -39.43 36 4.87 

1.150 13 141.6 10.2 33.4 —16.0 —101.4 .22 45.38 37 5.07 

1.200 13 133.2 10.2 26.7 —16.0 —106.0 .22 —51.47 38 6.12 

1.250 13 124.3 10.3 19.8 —16.0 —110.6 21 —57.88 38 5.07 

1.300 12 114.8 10.4 12.8 -15.9 115.3 21 64.71 .39 4.89 

1.350 11 104.1 10.5 5.7 -15.9 —120.1 21 -71.65 39 4.68 

1.400 11 92.2 10.5 —1.5 —15.9 —124.9 .20 -78.91 .40 4.23 

1.450 10 78.7 10.6 -9.0 -15.9 —129.9 .20 —86.64 44 3.64 

1.500 .09 63.2 10.6 —16.6 —15.9 —134.9 19 —94.79 43 2.81 

1.550 .08 45.0 10.7 24.4 -15.9 140.0 18 103.26 43 1.84 

1.600 .08 24.8 10.7 —32.5 —15.9 —145.2 18 —112.45 45 .63 

1.650 .07 2.4 10.7 —40.3 —16.0 —150.4 aT | —122.53 44 —.40 

1.700 .07 —19.5 10.6 —48.3 —16.0 —155.5 aly —133.39 44 —1.50 

1.750 .07 -39.1 10.6 —56.2 —16.0 —160.7 ae —145.35 44 —2.59 

1.800 .08 —55.1 10.5 64.2 —15.9 —166.1 18 —158.70 44 —3.74 

1.850 .08 -68.5 10.5 72.2 —-15.9 —171.5 18 —172.81 45 —4,98 

1.900 .09 —78.9 10.5 —80.6 —15.9 -177.3 19 172.90 46 —6.50 

1.950 10 —87.9 10.4 -89.1 —15.9 176.7 21 158.52 47 -8.17 

2.000 10 —96.1 10.4 -97.8 —15.9 170.4 .22 144.56 49 —10.08 

2.050 Pall —103.5 10.3 —106.8 —15.9 164.0 25 131.65 .50 

2.100 10 —109.5 10.2 —116.1 -15.9 157.3 ar 119.45 52 

2.150 10 —114.3 10.1 —125.6 —16.0 150.5 .30 107.91 53 

2.200 .09 —116.5 9.9 —135.3 —16.1 143.4 33 97.27 54 

2.250 .08 —114.1 9.6 —145.2 —16.3 136.2 o7 87.23 55 

2.300 .07 —105.6 9.4 —155.2 —16.5 128.8 41 77.80 .56 

2.350 .07 —90.0 9.0 —165.5 —16.7 121.3 45 68.49 57 

2.400 .09 —73.8 8.6 —175.8 —17.0 113.6 49 59.72 58 

2.450 12 —65.0 8.2 173.8 —17.4 106.0 53 51.20 .58 

2.500 16 -63.2 7.6 163.5 -17.9 98.3 57 42.86 57 

3.000 64 —121.8 —1.5 76.0 —25.6 38.2 82 —27.25 49 


LINEARIZATION RANGE: .050 to 2.000 GHz 


| SSSA NARS REE EPI I NI BIANEE ISR REA NSA DSTI LBL TELE SATE ETE BS LDL BERD SLAG LER DNB NEDA VELL AEA EN LEDER Y EE DDN ELE EAS BEELER IPED = VENER LEA NG a ASE LE DE A DLE PAE ALA OBER LLM L ANSE IBAA EE A BED EE 
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UTO/UTC 2055 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 2000 MHz 


FEATURES APPLICATIONS GROUND 
e Frequency Range: 5 to 2000 MHz e IF/RF Amplification 
e 5-Volit Supply e 5-Volt System 


e Low Supply Current 
e Temperature Compensated 


CASE GROUND 
DESCRIPTION UTO—TO-8T, p. 16-48 
The 2055 Series is a high power thin-film Input/output blocking capacitors couple RF 
bipolar RF amplifier that operates on 5-volt through the amplifier, while a low VSWR is 
bias to provide medium output power. maintained through inductive tuning. The 
Resistive feedback and active bias assure 2055 Series amplifiers are available in 
temperature compensation and increased either the TO-8 hermetic case or connec- 
immunity to bias voltage variations. tored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Symbol Characteristic Rise - 
= 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +5 VDC unless otherwise noted) 
KEY: +25°C 


+85°C— — — — 
58°C + 


50 500 1000 1500 2000 2500 50 500 1000 1500 2000 2500 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG VGUAGS 2 icc scan eins caenavieea was taan ewes +8.0 Volts | eee ETE Te eee eee eee Te Te eee eee Te Tee eee 87°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 115 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 10°C 
Storage Temperature ..................6-. —62°C to +150°C 
“R” Series Burn-In Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—1.7 grams; UTC— 21.5 grams 


PLATT I PS TM EAL SMES PIS ETN SLE SN DE NEEL aL TE NPS TINA AP LN APOE SORE TEP TE OT EEE SBE AT PPLE ER ROTEL SE CLI SPT Te DESIR LAT ASTD a 8 eI EE BS YE EI I SE ALO ETT LI IT 
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UTO/UTC 2055 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
a 
ia: 
& oc 
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S23 2 
ma Oe 
aGQe 
o : 
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 5 VOLTS 
CURRENT = 32 mA 
Freq S11 Sa Si2 Sz GPDEL PHASE 
MHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
.005 12 —117.0 9.7 —168.9 —15.1 13.1 .07 119.33 
010 08 —138.2 9.7 —175.9 —15.1 5.6 04 128.45 
020 06 —153.1 9.7 -179.9 —15.2 1.4 03 138.60 
050 .06 —161.3 9.7 174.5 —15.1 —3.0 .03 128.76 .40 —5.44 
.100 .07 —160.2 9.7 167.4 —15.2 —8.0 .03 109.14 .40 —5.51 
150 .07 —157.5 9.7 160.6 —15.2 —12.5 .04 94.61 38 —5.17 
200 .08 —155.6 9.7 154.0 —15.2 —16.9 .05 83.21 37 —4.69 
250 .09 —154.0 9.6 147.5 -15.2 —21.2 .06 73.59 36 —4.09 
300 10 —153.7 9.6 141.0 —15.3 —25.4 .07 65.41 36 —3.44 
350 11 —154.5 9.6 134.5 -15.3 —29.6 .08 57.67 36 —2.83 
400 12 —155.9 9.6 128.0 —15.3 —33.8 .09 50.24 36 —2.22 
450 13 —157.7 9.6 121.5 -15.3 —38.0 «1G 42.96 36 —1.60 
500 14 —159.8 9.6 115.1 —15.4 —42.1 11 35.74 36 —.94 
550 15 —162.2 9.6 108.7 —15.4 —46.2 Ae 28.48 36 —.28 
600 15 —164.9 9.6 102.2 —15.4 —50.3 13 21.38 36 40 
650 16 —168.0 9.6 95.8 —15.4 —54.3 13 14.25 36 1.07 
700 17 —171.2 9.6 89.3 —15.5 —58.4 14 7.09 36 1.71 
750 18 —174.8 9.6 82.8 —15.5 —62.5 15 -.10 36 2.31 
800 19 —178.6 9.6 76.3 —15.5 —66.6 15 —7.34 36 2.91 
850 19 177.4 9.7 69.8 —15.5 -70.6 16 —14.67 36 3.45 
900 20 173.3 9.7 63.2 —15.5 74.8 17 -22.11 36 4.03 
950 20 168.9 9.7 56.6 —15.5 -78.8 Pg -29.49 37 4.52 
1.000 21 164.3 9.8 49.9 —15.5 -82.9 18 -37.03 37 4.95 
1.050 21 159.6 9.8 43.2 —15.5 -87.1 18 —44.69 37 5.32 
1.100 21 154.6 9.9 36.4 —15.5 -91.3 19 —52.42 38 5.63 
1.150 21 149.4 9.9 29.6 —15.4 -95.5 19 -60.21 38 5.87 
1.200 21 143.9 10.0 22.6 —15.4 -99.8 19 —68.05 39 5.98 
1.250 20 138.0 10.0 15.5 —15.4 104.1 20 —76.00 40 5.97 
1.300 20 131.7 10.1 8.2 —15.3 —108.5 20 84.15 40 5.82 
1.350 19 124.7 10.2 9 —15.3 —113.0 20 —92.24 41 5.57 
1.400 18 116.9 10.3 —6.7 —15.3 —117.6 20 —100.37 42 5.10 
1.450 16 108.2 10.3 —14.4 —15.2 -122.2 20 —108.66 43 4.44 
1.500 14 98.1 10.4 —22.5 —15.2 —127.0 19 —116.98 oe 3.51 
1.550 ay 4 85.8 10.5 —30.7 —15.2 —131.8 19 —125.16 46 2.34 
1.600 10 70.3 10.5 —39.2 —15.2 —136.6 18 —133.35 47 91 
1.650 .08 49.7 10.4 -47.8 —15.2 —141.3 18 —141.69 .47 -.53 
1.700 .06 20.8 10.4 —56.4 —15.2 —146.0 18 —150.24 48 —2.06 
1.750 .06 —14.5 10.3 —85.0 —15.1 —150.6 mF —159.60 .47 —3.50 
1.800 07 —43.9 10.1 -73.5 —15.0 -155.4 17 —170.25 47 —4.89 
1.850 09 -63.1 10.0 -81.9 —-14.9 —160.4 16 V7T.ae7 47 —6.27 
1.900 12 —75.5 9.9 —90.5 -14.8 —165.8 16 164.59 48 —7.76 
1.950 15 84.8 9.8 -99.3 —14.7 —171.4 15 150.13 48 —9.39 
2.000 18 —92.5 9.7 —108.2 —14.6 —177.4 14 134.47 .49 —11.19 
2.050 wil —99.5 9.5 —117.3 —14.6 176.4 14 118.05 ot 
2.100 .25 —106.0 9.3 —126.7 —14.6 170.1 13 101.01 52 
2.150 .28 —112.3 9.1 —136.1 -14.6 163.6 13 83.87 52 
2.000 32 —118.3 8.9 —145.7 —14.6 156.9 13 67.66 53 
2.250 35 —124.0 8.6 —155.4 —14.6 150.1 14 52.78 53 
2.300 38 —129.5 8.2 —165.1 —14.7 143.3 14 39.44 54 
2.350 41 —134.8 7.9 —174.9 -14.8 136.4 15 28.06 54 
2.400 44 —139.7 7.4 175.3 —15.0 129.3 15 18.94 55 
2.450 46 —144.2 7.0 165.4 —15.2 122.2 16 11.94 55 
2.500 48 —148.4 6.5 155.6 —15.4 114.9 17 6.82 55 
3.000 Je 178.8 —-1.8 55.0 —20.6 37.0 55 —43.02 56 


LINEARIZATION RANGE: .10 to 2.00 GHz 
TPE LT SAE EF LE ETP GASES IID LE OLA EIR 0 LIED ILE LG ES SS Bc RIED TIE LLG BNIB REL NPB BALE SEIN NENA BIDE SEE EET NPR SIT ALE DE PRM EIT ELLE MEDAL BEA ALS ECLA ALE PEA GALES L DEDEDE EEE ABLES AD ADDED NE LBP GIT P 
Avantek, Inc. +» 481 Cottonwood Drive, Milpitas,CA95035 . Contact your local representative, distributor or field salee office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 2302 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


1700 to 2300 MHz 


FEATURES APPLICATIONS GROUND 
e Frequency Range: 1700 to e IF/RF Amplification 
2300 MHz e Telemetry 
¢ Medium Gain: 10.5 dB (Typ) e Military Communications 
e Low VSWR 
e Temperature Compensated a re 


UTO—TO-8U, p. 16-48 


DESCRIPTION 
The 2302 Series is a thin-film bipolar RF pling maintains low VSWR over all condi- 


amplifier that incorporates resistive feed- tions, while blocking capacitors couple RF 
back and active bias for temperature com- through the amplifier. The 2302 Series am- 
pensation and increased immunity to bias plifiers are available in either the TO-8 her- 
voltage variations. Tuned inductive cou- metic case or connectored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


‘ Guaranteed Specifications 
Typical 
Symbol Characteristic 


Frequency Range 1700-2300 1700-2300 
Small Signal Gain (Min.) . 8.0 
Gain Flatness (Max.) E +0.5 
Noise Figure (Max.) : 6.5 
Power Output @ +1 dB Compression (Min.) +3.0 
Input VSWR (Max.) 5: 2.0:1 
Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 

DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C — — — — 
~55°C —— - — 


Gain Noise Figure 


= 


Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
Ps WOM gcd ok Ws ds wees Sek Ona wa we ASX +17 Volts eee etre. eer rT Teer eee ee Te Tere Tree Te ee 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation .............. 130 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 13°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 752,100 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
LP PE TE EL EY EES SSE EES EPS TIA LT FEAST EN TR SL LT EIS NE IE EE AM TE IIE DE IIE EET BS LIE SETI EFA E TIE ELE OE ELE SONNEI ILE LAELIA ELIS PME LE EL ELLIS PNT GLE LD FLL DALAL REE OGLE TE 
Avantek, inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld salee office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 2302 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
~_6 
cv 
535 
2% 
s-8 
&eF 
& 4 1.0 1.0 
~~ 1900 2100 2300 1600 1800 2000 2200 2400 1600 1800 2000 2200 2400 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
400.0 4.43 8.86 —156.61 —_ .98 2.04 28.14 
500.0 2.46 10.44 TA _ .80 1.85 26.08 
600.0 1.91 10.94 145.35 _ .62 1.69 25.26 
700.0 Vel F 10.97 125.73 —_ 49 1.61 24.76 
800.0 1.76 10.74 109.58 — 43 1.56 24.39 
900.0 4.81 10.57 94.94 _ 39 1.54 24.04 
1000.0 1.84 10.42 81.39 —_ 36 1.51 23.61 
1100.0 1.86 10.34 68.28 — 36 1.50 23.22 
1200.0 1.88 10.26 55.71 _ 35 1.49 22.75 
1300.0 1.88 10.24 43.20 —_ 35 1.48 22.27 
1400.0 1.85 10.28 30.46 —_— 35 1.46 21.75 
1500.0 1.83 10.35 17.82 _ 35 1.45 21.31 
1600.0 1.79 10.48 5.16 _ 36 1.43 20.82 
1700.0 1.75 10.56 —7.87 —1.72 37 1.40 20.39 
1800.0 1.70 10.70 —21.84 —.14 .40 1.36 19.91 
1900.0 1.66 10.83 —36.58 .64 42 1.31 19.44 
2000.0 1.61 11.01 —51.85 89 42 1.23 19.06 
2100.0 1.60 11.08 —67.17 1.12 44 1.13 18.79 
2200.0 1.67 11.00 —83.76 .09 48 1.07 18.68 
2300.0 1.82 10.77 —101.62 —2.21 .50 1.19 18.78 
2400.0 2.15 10.37 —119.98 _ 53 1.39 19.11 
2500.0 2.63 9.70 —139.72 —_ 55 1.65 19.83 


LINEARIZATION RANGE: 1700 to 2300 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ —__ Sn — ae ee —__ Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
300.00 861 -152.9 3.553 —121.6 —34.830 104.4 385 —101.6 
400.00 .646 172.4 9.381 —162.3 —27 .922 71.3 371 —133.9 
500.00 473 154.6 10.645 168.1 —26.023 49.1 .343 —162.7 
600.00 .376 146.4 11.003 143.8 —24.958 35.8 .316 171.8 
700.00 .334 143.1 10.994 125.5 —24.390 25.2 .306 150.1 
800.00 315 142.1 10.845 111.4 —24.007 19.9 .297 134.1 
900.00 .309 138.9 10.660 96.8 —23.482 12.3 .292 118.1 
1000.00 .308 135.0 10.532 82.9 —22.964 5.9 .282 102.9 
1100.00 .308 129.8 10.448 69.9 —22.519 -1.5 .273 88.6 
1200.00 .311 125.4 10.387 58.7 —22.030 -6.6 .261 77.6 
3400.00 .306 118.5 10.370 44.9 —21.646 -13.7 .246 61.9 
1400.00 .300 110.4 10.385 30.9 —21.169 —20.8 .228 46.3 
1500.00 .289 102.8 10.464 18.3 —20.586 —27.9 .210 30.8 
1600.00 277 94.1 10.570 6.4 —20.267 —34.5 .191 15.0 
1700.00 .260 83.9 10.651 —5.5 —19.850 -—40.9 175 -1.8 
1800.00 .237 69.0 10.722 —21.6 —19.375 —50.8 152 —25.2 
1900.00 212 53.5 10.779 —35.5 —18.936 —59.8 .134 —46.3 
2000.00 .189 36.9 10.933 —46.8 —18.575 66.2 .120 -65.4 
2100.00 .168 7.1 10.967 -63.1 —18.248 -77.0 .095 -93.3 
2200.00 179 —31.4 10.927 —80.3 —18.106 —88.6 .067 —132.0 
2300.00 .224 64.6 10.682 -96.8 —18.000 —100.7 .051 161.5 
2400.00 .297 -90.2 10.376 —113.5 —18.096 —113.4 .083 99.2 
2500.00 .390 -112.3 9.817 -131.6 —18.622 —126.6 146 60.3 
2600.00 .490 -132.8 8.981 —151.6 -19.486 142.1 .226 32.3 
2700.00 .604 —155.1 7.713 —175.9 —20.859 —163.0 319 5.6 
2800.00 672 -168.4 6.382 169.4 22.149 -173.9 a7T —10.5 
2900.00 fol 171.9 4.344 145.9 —24.913 167.6 .440 —33.2 
3000.00 792 161.5 2.636 132.5 —27.657 154.4 .467 —46.3 


RAE LS Ae SRT TIT gE he RD A IRL A Ea ST EE ee EER SE EI I REE BIN REE DN ERE NE TREO VAN 0 BSAA EEA ANDERE PE Lg BIEL A Pa ee ILIA A RE 52 ABEL SIO if LID SM EE ET EK GERE ROE EARLS TO BEL NILE OTE 
Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
3-189 


OAVANTEK 


UTO/UTC 2303 Series 
Thin-Film Cascadable Amplifier 
1700 to 2300 MHz 


FEATURES 


e Frequency Range: 1700 to 
2300 MHz 
e Medium Gain: 10.0 dB (Typ) 
e Medium Output Power: 
+12.0 dBm (Typ) 
e Low Noise Figure: 6.5 dB (Typ) 
e Temperature Compensated 


DESCRIPTION 


The 2303 Series is a thin-film bipolar RF 
amplifier that incorporates resistive feed- 
back and active bias for temperature 
compensation and increased immunity to 
bias voltage variations. Tuned inductive 


Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


GROUND 


APPLICATIONS 


e IF/RF Amplification 
e Telemetry 
e Military Communications 


CASE GROUND 


UTO—TO-8U, p. 16-48 


coupling maintains low VSWR over all con- 
ditions, while blocking capacitors couple 
RF through the amplifier. The 2303 Series 
is available in either the TO-8 hermetic 
case or connectored TC-1 package. 


Typical Guaranteed Specifications 


Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 


DC Current 


MAXIMUM RATINGS 


DC Voltage 
Continuous RF Input Power 

Operating Case Temperature 
Storage Temperature ................0.008- 
“R” Series Burn-in Temperature 


) 


Cr 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C— — — — 
-6§5°C— - — 


Noise Figure 


1700 1800 1900 2000 2100 2200 2300 
Frequency, MHz 


1800 1900 2000 2100 2200 2300 
Frequency, MHz 


THERMAL CHARACTERISTICS* 


See a +17 Volts Die cu oie bhe se 6b OSS we ee enema eer tans esaocane VO ee 
Torre +13 dBm Active Transistor Power Dissipation ............... 250 mW 
—55°C to +125°C Junction Temperature Above Case Temperature ....... zr 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur 90°C) ........... 691,800 Hrs. 
cadee ae +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 95035 


¢ Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book, 
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UTO/UTC 2303 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
£ 2.0 2.0 
a 
24 = 1.75 1.75 
ts) a5 = 1.5 = 1.5 
s-§ = 
2 ey # 1.25 1.25 
8 1.0 1.0 
1700 1800 1900 2000 2100 2200 2300 1700 1800 1900 2000 2100 2200 2300 1700 1800 1900 2000 2100 2200 2300 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 


IP,, dBm 
IP>, dBm 


30 
1700 1800 1900 2000 2100 2200 2300 


Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV nsec OUT dB 
400.0 4.88 8.30 —156.19 _ 93 2.39 29.60 
500.0 2.78 9.81 174.10 — 73 2.24 26.92 
600.0 2.11 10.15 151.18 _ 55 2.14 26.13 
700.0 1.86 10.14 133.71 _ 43 2.09 25.47 
800.0 1.78 9.93 119.37 _ 37 2.04 25.03 
900.0 1.77 9.67 106.47 —_ 34 1.99 24.51 
1000.0 1.78 9.45 94.59 — 32 1.94 24.13 
1100.0 1.81 9.27 83.58 _— 30 1.89 23.61 
1200.0 1.83 9.13 72.70 _ 30 1.84 23.01 
1300.0 1.85 9.05 61.94 —_ .29 1.77 22.40 
1400.0 1.84 8.98 51.35 —_ .29 1.73 21.94 
1500.0 1.86 8.99 40.98 _ 29 1.67 21.39 
1600.0 1.83 9.01 30.65 _ 29 1.60 21.09 
1700.0 1.79 9.08 20.28 —1.01 28 1.55 20.67 
1800.0 1.73 9.13 9.93 .01 29 1.49 20.13 
1900.0 1.68 9.19 -.70 .69 31 1.44 19.82 
2000.0 1.59 9.32 —12.56 .29 33 1.39 19.31 
2100.0 1.49 9.50 —24.02 wel 32 1.35 18.88 
2200.0 1.37 9.64 —35.61 .00 32 1.34 18.55 
2300.0 1.24 9.74 —47.67 —.69 34 1.34 18.37 
2400.0 1.09 9.74 —60.33 _— 35 1.36 18.25 
2500.0 1.05 9.78 —73.64 _ 39 1.47 18.27 
LINEARIATION RANGE: 1700 to 2300 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S42 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
300.00 874 —149.6 1.299 —114.5 —36.858 105.8 .367 —95.8 
400.00 .673 173.5 8.183 —152.5 —28.607 74.6 .353 —124.3 
500.00 .478 152.4 9.931 177.8 —26.231 53.0 .330 —151.3 
600.00 346 143.6 10.436 152.3 —24.947 37.6 .304 —176.0 
700.00 .275 144.9 10.454 133.3 —24.613 26.3 .293 162.4 
800.00 .253 150.4 10.229 119.1 —24.369 20.1 .288 147.6 
900.00 .258 153.4 9.899 104.8 —24.020 12.0 .284 132.9 
1000.00 .274 153.5 9.571 91.6 —23.613 6.2 275 120.1 
1100.00 .290 151.3 9.316 79.8 —23.307 6 .270 109.0 
1200.00 .307 148.4 9.090 70.0 —22.921 —3.0 .258 100.5 
1300.00 321 143.4 8.869 58.0 —22.456 -9.9 .246 89.2 
1400.00 329 137.6 8.722 46.3 —22.147 —15.2 .226 78.7 
1500.00 334 132.3 8.630 36.0 —21.730 —20.3 .208 68.0 
1600.00 333 127.6 8.616 26.7 —21.451 —24.8 184 57.5 
1700.00 327 122.0 8.600 17.5 —21.048 —29.9 162 45.6 
1800.00 318 114.1 8.648 §.2 —20.507 —36.6 133 27.9 
1900.00 .303 107.8 8.636 —4.5 —20.163 —42.3 109 8.1 
2000.00 .282 104.0 8.747 -12.3 —19.747 —46.3 .093 —14.7 
2100.00 .252 96.3 8.856 —24.9 —19.150 —54.4 .088 48.8 
2200.00 211 87.2 9.025 -37.5 —18.799 62.9 .096 —86.0 
2300.00 161 82.0 9.089 48.8 —18.454 —70.6 119 —113.7 
2400.00 102 Til 9.168 -60.1 —18.148 -—79.2 .148 —136.1 
2500.00 .036 90.2 9.167 —72.5 —18.040 -88.1 ait —157.6 
2600.00 .058 —154.7 9.115 —86.5 —17.893 —98.9 215 —179.3 
2700.00 164 —156.2 8.939 —104.9 —18.140 —114.2 .256 155.7 
2800.00 .252 —162.1 8.659 —116.9 —18.374 —123.8 .289 138.8 
2900.00 382 —176.0 8.160 —138.6 —19.004 —141.8 329 112.4 
3000.00 474 175.5 7.656 —152.1 —19.945 —153.4 .356 94.8 


OTe A A Se PTS AEROS RAN TT LAP NRRL EB TE BR UMTS PET 7 RN I GIS LTR RY LAO OAT ES INR SE RT IN LIT ELM AES LCL ES LANE LEE BELL DL) TELE LLL ELELE NE ISR ELLEDI ELE LLC N AIRE BALE LE AMADIS NE LLLES ELITE ROE RT EBERLE VONLEEE ASE ELE EY 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 


FEATURES 


e Frequency Range: 1700 to 
2300 MHz 

e Noise Figure: 4.5 dB (Typ) 

e Medium Gain: 10.0 dB (Typ) 

e Temperature Compensated 


DESCRIPTION 


The 2311 Series is a low-power thin-film 
bipolar RF amplifier that incorporates resis- 
tive feedback and active bias for tempera- 
ture compensation and increased immu- 
nity to bias voltage variations. Tuned 
inductive coupling maintains low VSWR 


UTO/UTC 2311 Series 
Thin-Film Cascadable Amplifier 
1700 to 2300 MHz 


GROUND 


APPLICATIONS 


e IF/RF Amplification 
e Telemetry 
e Military Communications 


vr 
CASE GROUND 


over all conditions, while blocking capaci- 
tors couple RF through the amplifier. The 
2311 Series amplifiers are available in 
either the TO-8 hermetic case or connec- 
tored TC-1 package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


BW 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
DC Current 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Typical 
Te = 25°C 


1700-2300 1700-2300 1700-2300 
10.0 ! 8.0 
+0.2 +1.0 

4.5 55 
+1.0 —4.0 
<1 651 2.0:1 
<1531 2.0:1 
+10.0 oo 
15 — 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted 
KEY: +25°C 


+85°C——— — 
-55°C — - — 


Noise Figure 


m 6 
a a 
Es 
Ey eee Se mane 
nes 
2 ot a ae 
1600 1800 2000 2200 2400 1700 1900 2100 2300 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
EF NOUBOO oes hi een seda ea WG een eno en eden wanes. ey +17 Volts RG na sxee hla yduna nee eRe ke oes tenes an eek Oxe-nes 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ................ 70 mW 
Operating Case Temperature .............. —58°C to +125°C Junction Temperature Above Case Temperature ........ 7°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,282,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 2311 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
e 2.0 
res] 
Ege i 
5 Sy = 15 
£-2 i 
2 e = 1.25 
& 


1.0 1.0 
700 1900 2100 2300 1600 1800 2000 2200 2400 1600 1800 2000 2200 2400 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
400.0 5.41 8.91 —151.85 _ 95 2.21 27.73 
500.0 3.09 10.67 177.69 _ 76 2.07 25.25 
600.0 2.32 11.19 153.51 — .59 1.99 24.19 
700.0 2.00 11.33 134.79 _ 46 1.94 23.54 
800.0 1.05 11.23 119.30 _ 41 1.92 22.98 
900.0 1.79 11.05 105.11 _ 38 1.90 22.42 
1000.0 1.76 10.89 91.93 —_ 35 1.88 21.99 
1100.0 1.75 10.75 79.72 _ 33 1.85 21.62 
1200.0 1.75 10.65 67.57 34 1.81 20.92 
1300.0 1.74 10.58 55.63 33 1.74 20.32 
1400.0 172 10.54 43.73 33 1.68 19.92 
1500.0 1.69 10.58 31.97 —_— 33 1.61 19.47 
1600.0 1.63 10.63 20.30 a 33 1.51 19.16 
1700.0 1.56 10.70 8.49 —1.24 33 1.41 18.67 
1800.0 1.47 10.73 —3.60 14 35 1.30 18.27 
1900.0 1.39 10.78 —16.61 60 37 1.18 17.85 
2000.0 1.29 10.88 —30.42 26 38 1.06 17.58 
2100.0 1.22 10.95 —43.74 41 37 1.09 17.29 
2200.0 1.26 10.90 —57.49 15 39 1.25 17.18 
2300.0 1.40 10.72 —72.30 —1.17 42 1.48 17.37 
2400.0 1.63 10.27 88.13 — 38 1.75 18.00 
2500.0 1.92 10.01 —101.60 _ 46 1.93 17.86 


LINEARIZATION RANGE: 1700 to 2300 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ | —— ae a. 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 818 —54.5 6.990 —153.5 —34,123 46.2 .604 -€2.1 
200.00 931 —101.5 —2.432 140.8 —41.928 -12.8 415 —78.3 
300.00 .870 —147.9 3.407 —118.4 —35.814 113.4 .398 —101.3 
400.00 .682 176.9 9.329 —157.3 —28.334 80.6 .380 —131.7 
500.00 22 155.8 10.785 174.5 —26.158 59.2 359 —158.7 
600.00 .418 142.8 11.314 150.4 —24.844 45.4 339 Wiz 
700.00 .350 135.4 11.461 132.2 —23.862 35.4 .331 156.7 
800.00 311 132.8 11.381 118.1 —23.278 28.9 328 141.9 
900.00 .285 129.7 11.239 103.5 —22.606 ahat 322 127.3 
1000.00 271 127.4 11.073 89.5 —21.803 13.5 311 113.9 
1100.00 .263 123.7 10.969 76.7 —21.405 5.6 .301 101.8 
1200.00 .259 120.6 10.845 65.8 —20.783 11 .285 92.0 
1300.00 .252 115.8 10.754 52.3 —20.251 —7.2 .263 79.9 
1400.00 241 108.9 10.696 39.0 —19.793 —15.2 .236 67.4 
1500.00 .228 102.8 10.670 27.0 —19.158 —22.0 wor 55.0 
1600.00 212 95.4 10.689 16.0 —18.838 —29.3 .174 41.8 
1700.00 -190 86.7 10.684 5.0 —18.341 —36.1 142 26.5 
1800.00 .156 73.7 10.664 -9.5 —17.978 —46.4 -100 4 
1900.00 119 59.5 10.599 —21.6 —17.490 —54.6 .071 —33.3 
2000.00 .082 40.1 10.643 —31.5 —17.207 —60.5 .070 -77.9 
2100.00 .052 —15.7 10.626 —45.8 —16.854 —71.1 .090 —124.5 
2200.00 .085 -79.3 10.563 -—60.2 —16.890 82.4 .126 —156.3 
2300.00 -146 —107.6 10.369 —73.3 —16.807 —92.5 169 —179.6 
2400.00 .218 —123.1 10.135 —86.3 —16.906 —102.6 .209 160.5 
2500.00 .298 —136.1 9.861 —100.4 —17.251 —114.6 .247 139.7 
2700.00 491 —164.7 8.887 —136.1 —18.667 —145.3 325 91.6 
2900.00 .666 170.3 7.252 —171.8 —21.845 —174.8 .380 43.9 
3000.00 795 153.7 5.277 162.5 —26.883 159.8 .397 ve 


OF eR et RY AE OD ort SEES EB PRR PRE SN RE TN TA A SEAS Rat 2 5 RET REE ETL ES EES SIR PE CLM EGE SEL LAT AES ELL STDP” LA OE PN AOE ELIE LET EELS L SE LTOT EE OTE HE BIE TET 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 


UTO/UTC 2321 Series 
Thin-Film Cascadable Amplifier 
1700 to 2300 MHz 


FEATURES 


e Frequency Range: 1700 to 
2300 MHz 

e Medium Gain: 15.0 dB (Typ) 

e Medium Output Power: 
+12.0 dBm (Typ) 

e Temperature Compensated 


DESCRIPTION 


The 2321 Series is a two-stage thin-film 
bipolar RF amplifier using resistive feed- 
back and active bias for temperature com- 
pensation and increased immunity to bias 
voltage variations. Input/output blocking 


APPLICATIONS : ameiie 


e RF/IF Amplification 
e Telemetry 
e Military Communications 


CASE GROUND 


UTO—TO-8U, p. 16-48 


capacitors couple RF through the amplifier, 
while a low VSWR is maintained through 
inductive tuning. The 2321 Series ampli- 
fiers are available in either the TO-8 her- 
metic case or connectored TC-1 package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Symbol Characteristic 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 
BW 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Typical Guaranteed Specifications 


1700-2300 1700-2300 


Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
{@ +15 VDC unless otherwise noted) 


KEY: +25°C 
So 


5.0 
1700 1800 1900 2000 2100 2200 2300 
Frequency, MHz 


Frequency, MHz 


MAXIMUM RATINGS 


DG VONGGS 6.46055 4e 6c Coke Reset eee Kade 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ..................... 
“R” Series Burn-in Temperature............. 


THERMAL CHARACTERISTICS* 


hie act +17 Volts | ee eer eee ee eee eee Te eee ee ee re ee errr ree | i 8 


ee +18 dBm Active Transistor Power Dissipation ............ 180/450 mW 
—55°C to +115°C Junction Temperature Above Case Temperature .... 19/34°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 366,000 Hrs. 
baa ews +115°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. - 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 2321 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
1 
~ ao 
Bs 4 
Ss = 
om s1 
s- 3 
1 
&eFr 
8 11 1.0 1.0 
1700 1800 1900 2000 2100 2200 2300 1700 1800 1900 2000 2100 2200 2300 1700 1800 1900 2000 2100 2200 2300 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
500.0 2.53 14.27 54.15 _— 1.01 3.86 42.19 
600.0 2.05 15.40 20.93 _ 85 3.00 40.12 
700.0 2.01 15.93 —7.33 _ 73 2.46 39.51 
800.0 2.08 16.27 —31.37 — .62 2.06 38.85 
900.0 2.21 16.21 —52.07 —_— .54 1.76 38.36 
1000.0 2.27 16.06 -—69.93 _ 48 1.53 38.49 
1100.0 2.30 15.76 —86.55 —_— 44 1.35 38.20 
1200.0 2.29 15.60 —101.64 _ .40 1.24 37.76 
1300.0 2.19 15.32 —115.02 _ 37 1.18 37.69 
1400.0 2.13 15.01 —128.55 _ .37 1.19 38.03 
1500.0 2.00 14.80 —141.86 _ 38 1.25 37.94 
1600.0 1.88 14.76 —155.69 _ oF 1.34 37.77 
1700.0 1.72 14.80 —168.27 —1.95 34 1.43 37.71 
1800.0 1.58 14.52 179.58 04 35 1.57 36.65 
1900.0 1.49 15.00 166.56 1A 37 1.56 38.68 
2000.0 1.40 15.05 152.69 1.46 39 1.64 38.57 
2100.0 1.41 14.98 138.50 1.43 42 1.67 38.64 
2200.0 1.56 15.10 122.45 —.45 44 1.67 38.95 
2300.0 1.82 15.12 107.05 —1.70 .47 1.66 39.53 
2400.0 2.21 14.67 88.70 —_ 52 1.61 39.45 
2500.0 2.66 13.97 69.28 _ .50 1.89 39.21 
2600.0 3.09 13.37 §2.57 _ 48 1.48 40.23 
2700.0 3.55 12.22 34.59 _ 48 1.43 40.52 
2800.0 4.06 10.99 17.92 _— 46 1.43 40.94 
2900.0 4.70 9.38 1.18 _ 44 1.49 40.95 
3000.0 5.33 The -13.79 _ 00 1.60 40.96 
LINEARIZATION RANGE: 1700 to 2300 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S12 Sa 
MHz Mag Ang dB Ang dB Ang Mag Ang 
500.00 .437 —73.5 13.952 53.4 —42.019 134.1 .580 —72.0 
600.00 345 -67.1 15.169 21.3 —40.348 119.9 .490 82.5 
700.00 .328 -60.8 15.698 —6.4 —39.169 110.8 .410 -91.8 
800.00 .363 -57.9 16.075 —30.5 —38.765 107.2 .328 —99.6 
900.00 .371 —59.1 16.066 —50.9 —38.267 103.3 .246 —106.8 
1000.00 .398 -67.1 15.983 -68.5 —38.026 99.8 179 —112.4 
1100.00 4114 71.3 15.653 —85.2 —38.166 98.3 123 —111.9 
1200.00 .400 —78.6 15.569 —100.2 —37.669 98.9 .080 -99.9 
1300.00 .400 84.8 15.309 —113.8 —37.939 96.8 .062 -—68.1 
1400.00 .378 91.3 15.062 —127.4 —37.710 95.8 .075 —40.3 
1500.00 .363 —98.9 14.850 —141.0 —37.955 96.6 103 —32.4 
1600.00 332 —104.7 14.837 —154.9 —37.930 97.0 136 —31.2 
1700.60 .290 —115.0 14.881 —167.8 —37.876 97.1 .165 —-33.2 
1800.00 .248 —119.4 14.601 —179.9 —36.654 85.3 .202 43.6 
1900.00 .207 —141.5 15.025 166.9 —38.709 91.2 -197 —44.0 
2000.00 169 —169.3 15.065 152.9 —38.586 91.4 .222 —50.7 
2100.00 148 152.0 15.016 138.7 —38.698 89.0 .229 —54.8 
2200.00 -186 113.9 15.133 122.9 —38.997 87.7 .226 —59.9 
2300.00 .259 85.4 15.155 107.5 —39.194 83.2 .225 64.5 
2400.00 .356 68.3 14.712 89.1 —39.515 81.7 211 -67.6 
2500.00 .440 54.2 14.071 69.7 —39.410 72.8 192 -68.9 
2600.00 511 43.3 13.453 52.9 —40.173 69.1 .168 —66.4 
2700.00 .566 34.5 12.331 34.8 —40.402 62.8 149 —59.0 
2800.00 .621 27.6 11.064 17.8 —40.704 62.7 .150 —47.2 
2900.00 .665 23.1 9.439 1.2 —40.619 56.0 bie -37.2 
3000.00 .704 18.6 7.761 —14.1 —40.887 56.3 .204 -33.2 
Oh DSRS SBS LIES RD OS ET LE SL EINE ES SBS SE IT OLE SEF EAA STEN 1 OA TORR NRE TIS SP ADIGA BEAST SON ROR TL Ss MLR NET DL RESTLESS SS SSSI IRA [MW EAE DESEO ES AEE LE DOT EOE IEE EE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 


3-195 


SS nee 


SSO ANSE 


SoteevacononnamannnTs 


> gerocccon 


peed 


SRS 


AGC SERIES 


SELECTION GUIDE ....................3-198 
AGC SERIES PRODUCTS 


© BGQC-380 siesse wen tieea veewe renee S-Uee 
@ AGCS55F iscncakwenvaraviuenvuane Sed 
© AGC-1053 ....... 22. e eee eee ee eee 3-203 


AGC Series 
CA MANTEK Selection Guide 


PRODUCT DESCRIPTION 

The AGC Series combines amplification and voltage- digital controlled gain switching. The products are designed 
controlled attenuation functions in one package, providing an with temperature compensation and have internal power 
easy-to-use complete AGC function. The AGC-330 covers supply filtering circuitry. The AGC-330 is packaged in a TO-3 
5-300 MHz, the AGC-553 covers 10-500 MHz and the package and the AGC-553/1053 are packaged in TO-8 
AGC-1053 covers 10-1000 MHz. Typical applications are IF packages. 

gain control, signal source leveling or, with use of a D/A circuit, 


AGC SELECTION GUIDE 


AGC SERIES 


Typical Specifications at 25°C Case Temperature 


Maximum' Power Output! 
AGC AGC AGC Noise atidBGain Typical 
Frequency Gain' Range Voltage Current Figure | Compression Response Blas Bias 


Range (dB) (dB) Range Range (dB) (dBm) Time Voltage Current Typical Case Page 
Model (MHz) Typ./Min. Typical (Volts) (mA) = Typ./Max. Minimum (usec) (VDC) (mA) VSWR = =Type Number 
AGC-330 5-300 22/20 36 Oto5 Oto60 4.0/5.0 0 1.5 +15 25 <2.0 TO-3 3-199 
AGC-553 10-500 44/40 45 Oto5 Oto12 6.0/8.0 —4 25 +15 50 <2.0 TO-8F 3-200 
AGC-1053 10-1000 22/18 35 Oto5 Oto12 11.0/12.0 +5 25 +15 90 <2.0 TO-8F 3203 


NOTE 1: AtO AGC. 


OLED DERI AS EES EIR RES DE ROSES ANE i RE IEA ERR 8 ELA STEER NEP SEAS EN EEN SLD ORDA TOTES STEELE IEEE LE DEI ia APE IAAP IEEE AB LORE PED CADE NEE LAE ALE ELIE EATS LEST ET BEL TOA SITTER EN ESL IITS FOLTEY GSMS EL AGATE LED SOLE TSIF GAD. 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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Q\AVANTEK AGC-330 
Voltage-Controlled AGC Amplifier 
5 to 300 MHz 
FEATURES APPLICATIONS 


e Frequency Range: 5 to 300 MHz 
e Single Package 

e Wide AGC Range: 36 dB (Typ) 
e Provides Gain: 22 dB (Typ) 


Control 


Control 


DESCRIPTION 


The AGC-330 combines two-stage thin-film bipolar RF ampli- 
fier using Avantek® transistors, and PIN diodes with 0 to 
5-volts DC control to allow over 36 dB gain variation. Resis- 
tive feedback assures gain compensation over temperature, 


e Open or Closed Loop Gain 


e Receiver Output Gain Control 
e Transmitter Output Levelling 


TO-3, p. 16-46 


and the bias input voltage is RF protected through the use of 
bypass capacitors and choke decoupling. Blocking capacitors 
couple the RF signal through the amplifier which is housed in 
a small TO-3 hermetic package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


Characteristic 


Frequency Range 

Small Signal Gain @ 0 Vc (Min.) 

Gain Flatness (Max.) 

AGC Range (Min.) 

Noise Figure—no AGC (Max.) 

Power Output @ +1 dB Compression— 
Vaac = 0 (Min.) 

Input VSWR (Max.) 

Output VSWR (Max.) 

Response Time (10 to 90%) 

Bias Voltage 

Bias Current 

AGC Voltage 

AGC Current 


SCHEMATIC 


Symbol 
BW 


Typical 
Te = 25°C 


Guaranteed Specifications 


Te = 0° to 50°C 


MAXIMUM RATINGS 


OG VONAGE 66.0 o ccd eds ee ereREeeesnagePeeeeness +17 Volts 
Continuous RF Input Power ..................... +13 dBm 
Operating Case Temperature .............. —55°C to +125°C 
Storage Temperature ...................5. —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C 


WEIGHT: (typical) 14.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


Vaac 
THERMAL CHARACTERISTICS* 
Oe 064 gern 7 dp eueae weenie neil ee need sya s 105/105°C/W 
Active Transistor Power Dissipation ............ 105/180 mW 
Junction Temperature Above Case Temperature .... 11/19°C 


*For further information, see High Reliability section, p. 17-2. 


+ Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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AGC-553 
QAVANTEK Voltage-Controlled AGC Amplifier 


10 to 500 MHz 


FEATURES APPLICATIONS ome 
e Frequency Range: 10 to 500 MHz e Open or Closed Loop Gain 
e MODAMP Silicon Monolithic Control 

Gain Stages e Receiver Output Gain Control 
e AGC Range: 45 dB (Typ) e Transmitter Output Levelling 
e Oto 5 V Control Voltage Control 

TO-8F, p. 16-47 

DESCRIPTION 
The AGC-553 combines three-stage MMIC RF amplifier with couple the RF signal through the amplifier, and bypass 
44 dB (typ) gain, and PIN diodes with 0 to +5 VDC control volt- capacitors to filter the bias voltage line. 


age for gain control. The 553 has blocking capacitors which 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness, Vaac = 0 to +5 Volts (Max.) 

AGC Range 

Noise Figure, Vaac = 0 (Max.) 

Power Output @ +1 dB Compression 
Vaac= 0 (Min.) 

Input VSWR, Vaec = 0 to +5 Volts (Max.) 

Output VSWR, Vaaec = 0 to +5 Volts (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 

Response Time 

Bias Voltage 

Bias Current 

AGC Voltage 

AGC Current 


TYPICAL PERFORMANCE AT 25°C (@ +15 VDC unless otherwise noted) 


KEY: +25°C 
35°C — 
-55°C —— - —— 
Noise Figure Power Output 
1 
2 jj | | 1. — " 2. 
pa —_— cwo 
m Fg ee ee ee ee BSE 0 
£ 27 6 me -2 
es - 
& 3 6 & - @ -4 
35 & OF. 
38 4 8 -8 
10 200 400 600 800 1000 30 200 400 600 800 1000 10 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG VONEGO cc cc ccc te naka veers scars cansinecde s +17 Volts Be Bids CHER SEO REESE TEER OO WERE OREN ES 135/135/135°C/W 
Continuous RF Input Power ..................... +17 dBm Active Transistor Power Dissipation ........... 85/85/85 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .. 12/12/12°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 413,834 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) 2.1 grams 


ELL IE SE CEI II EE OTE EE IN ELE AP IX GER LAE SLI Si EEE ABE YE EA IEE OIE EE GEE IRA LP BIEN DN TET | RIE I RA EER IL DEE EOD AL TIO AA DALE iy Ng BLE DDC NE CREME OTE SEE AVE RSTO 
Avantek, Inc. +. 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fieid sales office for further information. Listings are in the back of this Data Book. 
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AGC-553 
Voltage-Controlled AGC Amplifier 


TYPICAL PERFORMANCE AT 25°C (continued) 


an Input VSWR Output VSWR Third-Order Intercept Point 
‘ 2.6 16 
2.2 E 14 
[es cx 
a a 1.8 3 12 
> > a 
1.4 10 
1.0 8 
10 200 400 600 800 1000 10 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 
Second-Order Intercept Point Second-Harmonic Intercept Point "s Gain at 10 dB AGC Steps 
45 
20 40 
2 (15 - 3 e 
oo a 
™~ 10 x= 30 é 
5 25 
10 200 400 600 800 1000 10 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 


Noise Figure Input VSWR 


Noise Figure, dB 
VSWR 


0 1 2 3 4 5 


AGC Voltage, V AGC Voltage, V 
Output VSWR Power Output 
E AGC 
Se Ss ‘ 5.00V 
Bg e > 3.98V 
2 2°s m 2.75V 
> mS - 
2) = CO o 
> o- 9 on 1.95V 
3 ® £ = 
_ a 1.30V 
& 40 ss 
0 1 2 3 4 5 0 1 2 3 4 5 0 200 400 600 800 1000 
AGC Voltage, V AGC Voltage, V Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
S-PARAMETERS BIAS = 15.00 VOLTS 
CURRENT = 47 mA 
FREQ S41 Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 170 —1.5 46.381 150.7 77.830 -77.9 .051 74.7 
150.00 .178 -—3.0 46.125 135.3 —70.117 104.4 .060 50.5 
200.00 Aiz -—3.6 45.486 122.7 -—67.013 77.2 .070 33.4 
250.00 st71 —5.3 44.935 110.9 -65.898 93.5 .074 ' 8.2 
300.00 157 —5.6 44.021 100.4 60.433 96.5 .035 —2.4 
350.00 157 —7.1 43.933 91.9 —-61.634 79.5 .092 —2.1 
400.00 187 —11.7 43.735 80.9 61.614 89.5 .095 —29.8 
450.00 2155 —11.5 43.520 70.4 —60.694 88.1 .097 —-48.9 
500.00 -155 —13.0 43.379 60.3 61.248 100.0 123 -92.3 
550.00 -156 —14.4 43.217 50.2 —58.353 100.2 123 -92.3 
600.00 .151 —11.8 43.058 39.8 —58.173 104.1 136 —110.4 
650.00 143 -6.5 42.897 29.4 —57.308 113.5 -161 —127.6 
700.00 132 —4.0 42.824 18.9 —56.308 112.0 .196 —145.2 
750.00 122 -6.2 42.785 6.6 —55.176 115.3 221 —162.5 
800.00 .130 —7.6 42.875 —6.2 —53.638 116.1 .245 —176.0 
850.00 128 —-8.5 42.766 —20.3 —53.403 115.0 .298 168.8 
900.00 131 —10.0 42.617 —33.6 —52.473 115.8 .335 152.4 
950.00 .140 —14.0 42.155 —47.2 —50.734 112.8 352 136.5 
1000.00 1ST —14.0 41.886 -61.1 —51.425 115.7 .386 122.0 


OES TL CLEA AWARD OSES RR POMEL Db ILLS IE ELD DG MAE ER IS PTE AE EELS, PELE DL OEE FEMS OUT WE LE EELS EC IS SS RI FILET ID EY IEP EW NE OTT NE EE LT TY SL OL ALIS LE IT EY SITE I EES BIE LTT PRE LA EDEL GT EY CEN EE LES DCEO TEER, 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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AGC-553 
Voltage-Controlled AGC Amplifier 


ERS ESD OSS BEG A RESTO oF URS ORLA aR ag RSE AE MS 8,9 LIN RARER 7 Dn SSR ARS UL EO AR SS BA SER SIRE ER RIESE AE ICES 


Frequency = 100 MHz 
50 uSec./Div. 
10 dB Gain Change 


SSS 


Frequency = 100 MHz 
50 pSec./Div. 
Full AGC Voltage 


Frequency = 100 MHz 
5 uSec./Div. 
Full AGC Voltage 


4 
i 


Avantek, Inc. ~. 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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AGC-1053 
QAVANTEK Voltage-Controlled AGC Amplifier 


10 to 1000 MHz 


FEATURES APPLICATIONS @ROUND 
e Frequency Range: 10 to e Open or Closed Loop Gain ae O 

1000 MHz Control ‘ four 
e MODAMP Silicon Monolithic ° Receiver Output Gain Control C C 

Gain Stages e Transmitter Output Levelling 6) @ 
e AGC Range: 35 dB (Typ) Control ye AY 

TROL 

e 0 to 5 V Control Voltage TO-8F, p. 16-47 
DESCRIPTION 
The AGC-1053 combines three-stage MMIC RF amplifier with which couple the RF signal through the amplifier, and bypass 
22 dB (typ) gain, and PIN diodes with 0 to +5 VDC control capacitors to filter the bias voltage line. 


voltage for gain control. The 1053 has blocking capacitors 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


‘ Guaranteed Specifications 
Symbol Characteristic Typical : 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness, Vaac = 0 to +3 Volts (Max.) 

AGC Range, Vaec = +5 Volts 

Noise Figure, Vaac = 0 (Max.) 

Power Output @ +1 dB Compression 
Vaac =0 (Min.) 


Input VSWR, Vaec = 0 to +5 Volts (Max.) 
Output VSWR, Vaac = 0 to +5 Volts (Max.) 
Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
Response Time (10 to 90%) 

Bias Voltage 

Bias Current 

AGC Voltage 

AGC Current 


TYPICAL PERFORMANCE AT 25°C (@ +15 VDC unless otherwise noted) 


KEY: +25°C 
SS 


Noise Figure 


co 
s 34 é 
® 8a 
n 
3 s-§ 
2 sae 
3 as 
5 
10 400 800 1200 1600 2000 30 400 800 1200 1600 2000 10 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
Die VGOHEGE. cccradnede cane see oe rhe Heee wed ea ws O +17 Volts OU ko hed che cane nwh ne 640 8 dos eee dees 130/130/130°C/W 
Continuous RF Input Power ..................... +17 dBm Active Transistor Power Dissipation ........ 125/125/175 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .. 16/16/24°C 
Storage Temperature .................0085 —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 378,652 Hrs. 
“R” Series Burn-In Temperature................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) 2.1 grams 


RA ae AM AS ESR REI ME LAE TY BERLE OS AE ETS EE NE PET BBS AR LEP NESTS SE, ASE RI TI GT TE STATE LE ALE EYP ICA ILD OS PEE TT I SILLS ae EIA PT I PEELS By IN LIE GETS EEE TELL IO TEE EE IE TTR REIS TTT ESTES: 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA95035 . Contact your local representative, distributor or field salee office for further information. Listings are In the back of this Data Book. 
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AGC-1053 
Voltage-Controlled AGC Amplifier 


TYPICAL PERFORMANCE AT 25°C (continued) 


KEY: +25°C 
+85°C— —— — 
55°C — - —— 


VSWR 


Frequency, MHz 


gg ecnnd-Order Intercept Point 


IP, , dBm 


a, el a ee ee 
|| AT f= 500 MHz _| 


Gain, dB 


AGC Voltage, V 


Input VSWR 


2.0 
1.8 


1.6 


VSWR 


14— 
1.2 ~ prec 
rolL_|  R—t | 


0 1 2 3 4 5 
AGC Voltage, V 
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Output VSWR 


__third-Order Intercept Point 


E 
3 J 
a a 
o—— 12 
10 400 800 1200 1600 2000 10 200 400 600 800 1000 
Frequency, MHz Frequency, MHz 
Second-Harmonic Intercept Point 
& 
i 
= 
40 27 
10 400 800 1200 1600 2000 10 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz 
- Noise Figure - Power Output 
2 ot |. | Jef | =.¢s-N [| 7 J J 
gj f=500MHz | 83 ¢ of _| NJ] f= 500 MHz _| 
oe ee ee oe ee ee ee 
3 oe a Hs Ha Sa 
a a A ee 2 


) 1 2 3 4 5 0 1 2 3 4 5 
AGC Voltage, V AGC Voltage, V 


Output VSWR 


Phase, Deg. 


AGC Voltage, V 


Frequency, MHz 


e Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of thie Data Book. 
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AGC-1053 
Voltage-Controlled AGC Amplifier 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


S-PARAMETERS BIAS = 15.00 VOLTS 
CURRENT = 86 mA 
FREQ S41 Sa Si2 S22 
MARZ Mag Ang Ang Ang Mag Ang 
100.00 .168 3.3 23.100 160.4 —35.047 -—177.0 .010 8.2 
150.00 .160 —8 22.828 149.5 —37.208 —3.0 .019 —119.0 
200.00 .156 -6.1 22.744 140.0 —45.836 66.7 .034 —98.4 
250.00 £152 10.8 22.704 129.6 —51.764 —18.7 .032 —95.8 
300.00 151 —14.5 22.600 120.0 —48.073 —38.4 .057 —80.3 
350.00 .156 —14.1 22.320 110.4 —54.909 -171.3 .064 —101.6 
400.00 .158 —18.4 22.243 101.3 —45.695 40.0 .065 —97.3 
450.00 ant —22.4 22.115 92.3 —50.204 20.9 .075 —96.9 
500.00 .185 —23.0 22.112 82.9 —§3.132 145.6 .078 —96.6 
550.00 .193 —23.5 22.092 73.7 —52.702 68.7 .090 —98.0 
600.00 .195 —23.5 22.027 64.5 —52.354 98.2 .097 —99.4 
650.00 .195 —23.9 21.960 55.0 —53.418 146.8 .106 —100.5 
700.00 .185 —26.6 21.893 45.4 —60.145 162.5 By | —102.5 
750.00 Ast —31.5 21.784 36.3 —55.039 71.8 lel —104.3 
800.00 .174 —36.6 21.720 26.3 —47.281 51.9 .127 —106.2 
850.00 .182 —41.2 21.671 15.7 —47 371 49.8 .129 —108.4 
900.00 .183 —44.9 21.450 4.9 —§6.316 75.2 132 —113.0 
950.00 .189 —49.0 21.291 —5.6 —50.851 112.3 .140 —115.5 
1000.00 .194 —49.8 21.113 —16.5 —48.514 75.1 .141 —114.5 
1050.00 .195 —47.2 20.897 —26.6 —49.027 80.0 137 —115.7 
1100.00 .192 —44.9 20.699 —36.6 —47.141 74.4 .132 —119.4 
1150.00 .193 —43.9 20.454 —46.6 —47 .842 81.1 .137 —118.8 
1200.00 .197 —45.2 20.181 —56.5 —54.577 110.8 .136 —115.1 
1250.00 .204 —47.4 19.852 —65.7 —48.801 78.9 .126 —110.9 
1300.00 .218 —50.3 19.508 -75.0 —50.134 59.9 ete -107.2 
1350.00 .238 56.2 19.256 —84.3 —54.313 93.9 .139 -105.3 
1400.00 245 —59.4 19.032 —94.2 —61.674 110.8 .162 —101.8 
1450.00 .240 —61.3 18.695 —104.3 —48.073 131.5 .165 —101.0 
1500.00 231 —64.2 18.389 —114.0 —52.090 123.2 .156 —104.0 
1550.00 .228 —65.3 17.998 —123.8 —46.604 136.4 .163 —110.3 
1600.00 .228 —65.2 17.527 —133.1 —50.210 116.1 cher —108.5 
1650.00 .228 —66.3 17.069 —142.6 —46.314 152.4 .176 —102.7 
1700.00 224 —68.5 16.509 —151.7 —45.587 138.9 .164 —103.3 
1750.00 224 —70.4 15.967 —160.6 —47.299 140.9 .169 —108.1 
1800.00 .223 -—72.4 15.427 —169.7 —49.243 164.2 .186 -107.9 
1850.00 225 -—73.7 14.855 -179.1 —45.932 159.3 .186 —103.2 
1900.00 .226 -73.8 14.335 172.5 —48.546 148.4 173 —103.5 
1950.00 .224 —74.1 13.847 164.0 —44.024 146.4 173 —108.1 
2000.00 224 —74.5 13.294 156.2 —44.810 154.0 .188 —107.2 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA95035 . Contact your local repreeentative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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AGC-1053 
Voltage-Controlled AGC Amplifier 


Frequency = 100 MHz 
50 uSec./Div. 
10 dB Gain Change 


Frequency = 100 MHz 
50 uSec./Div. 
Full AGC Voltage 


Frequency = 100 MHz 
5 uSec./Div. 
Full AGC Voltage 


mm 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book, 
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LIMITING AMPLIFIERS 


SELECTION GUIDE ....................3-210 


UTL/UDL SERIES PRODUCTS 
e UDL-502 
e UDL-503 3-212 
© TL KSO2 cc keene eee eee ee es OOS 
© OTLASUS osc hee ee ee dew es cee ee SmeI4 
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PLANARPAK SURFACE-MOUNTED 
LIMITING AMPLIFIERS 


* PPL ccc cvce teas ives cies daenss Orel1G 


Limiting Amplifiers 
QAVANTEK Selection Guide 


PRODUCT DESCRIPTION 


Avanteke limiting amplifiers, available in TO-8, dual-inline and either removing amplitude modulation from an FM signal or 
surface-mount PlanarPak™ packages, are excellent for appli- preventing the overdrive of adetection circuit. Avantek limiting 
cations in ECM, radar and instrumentation, or communication amplifiers are ideal for these types of applications—especially 
systems. Some complex systems require some method of when wide input range and fast limiting recovery is required. 


UDL/UTL SERIES THIN-FILM LIMITING AMPLIFIERS 
Guaranteed Specifications @ 0° to 50°C Case Temperature 


Input Power Saturated Output Power Noise 
Frequency Limiting Range Output Power Flatness Figure Operating 

Range (dBm) (dBm) (dB) (dB) Bias Case Page 
Model (MHz) Minimum Minimum Maximum Maximum (VDC) Type Number 
UTL-502 5-500 —3 to +7 —4.0 +0.5 11.0 +15, -15 TO-8F 3-213 
UTL-503 5-500 —6 to +7 —4.0 +1.0 10.0 +15 TO-8U) 3-214 
UDL-502 5-500 —23 to +7 —4.0 +0.5 11.0 +15, -15 DIP 3-211 
UDL-503 5-500 —30 to +10 —2.0 +1.0 10.0 +15 DIP 3-212 


PPL-504, PLANARPAK™, SURFACE MOUNTED LIMITING AMPLIFIER 
Guaranteed Specifications @ 0° to 50°C Case Temperature 


Input Power Saturated Output Power Noise 
Frequency Limiting Range Output Power Flatness Figure Operating 
Range (dBm) (dBm) (dB) (dB) Bias Case Page 
Model (MHz) Minimum Minimum Maximum Maximum (VDC) Type Number 
PPL-504 10-1000 —25 to +10 —4.0 +0.8 10.0 +15 PP-48 3-215 
SEATED ETS SEE LE TE ME ETE ED DESI EEE EE EY BOLE I SE TE EE TPE LETS BIDE TIES EOD LLL EDIE IE GEL NAO PETE NEN EE GENE ELLE ENING 6ST Sc MOLLE TE IT III ETE WS ALPS PREITY SASS GT RENAE OSETIA 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UDL-502 
QAVANTEK = 


5 to 500 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 5 to 500 MHz e All FM Systems 
e Output Power Flatness: Communications 


+0.5 dB (Max.) 
e Input Power Range: 30.0 dB Radar Warning 
Low Phase Shift Variation Measurement Systems 
e High Even-Harmonic DIP Case, p. 16-14 
Suppression 


Telemetry 


DESCRIPTION 
The UDL-502 is a three-stage bipolar RF limiting amplifier with conversion. The RF signal is coupled through the amplifier by 
32 dB (typ) of small signal gain. Emitter-coupled pair design means of internal blocking capacitors. 


provides for even-harmonic suppression and low AM-to-PM 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC and -—15 VDC nominal) 


_ Typical Guaranteed Specifications 
Symbol Characteristic Te = 25°C 
BW 


Te = 0° to 50°C Te = —55° to +85°C 
Frequency Range 


Small Signal Gain (Min.) 

Saturated Output Power (Min.) 

Saturated Flatness (Max.) 

VSWR Input/Output (Max.) 

Even-Harmonic Suppression @ 
Pin = —50 to +7 dBm 

Noise Figure (Max.) 

Bias Current 

+15 VDC 

-15 VDC 


TYPICAL PERFORMANCE AT 25°C TEMPERATURE (@ +15 VDC unless otherwise noted) 


Gain 2 $ Phase Shift 

2 39 50, F m 5 2.0 — = 10 Seine 

£ r= co 

6 37 : ~0 8 2 go 18 «= * 

+ CHIT tienen [Seb Eg 3° 

e"( Teas! TIT TN [ess 89 3s" 

se y, 0.5 S — 

eC ITN gt de : 

. =" ag? re 2 S 0 100 200 300 400 500 ~ 79 69 59 40 -90 —20 10 0 10 
Frequency, MHz Frequency, MHz Power Input, dBm 

MAXIMUM RATINGS SCHEMATIC (1 of 3 identical stages shown) 
De VOR: i 5ad soning ean eee ee book se eee +17 Volts Vi 
Continuous RF Input Power ...............050005 +15 dBm 50 
Operating Case Temperature ............... —55°C to +85°C 
Storage Temperature ..................... —62°C to +150°C 
“R” Series Burn-in Temperature .................... +85°C 


WEIGHT: (typical) 5.7 grams 


SE ATT ST SD PST LOL ST NET CUE BE EES ST ES SALT SIE EE SELL DR ate SB Tl A ES A TRS SM ETI SEALE ENE SEANAD DE EBD IRIS 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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UDL-503 
QAVANTEK Thin-Film Limiting Amplifier 


5 to 500 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 5 to 500 MHz e All FM Systems 
e Output Power Flatness: e Communications 
+0.8 dB (Typ) e Telemetry 
e Input Power Range: 40.0 dB e Radar Warning 
e Low Phase Shift Variation e Measurement Systems 
e High Even-Harmonic DIP Case, p. 16-14 
Suppression 
DESCRIPTION 
The UDL-503 is a three-stage bipolar RF limiting amplifier PM conversion. The RF signal is coupled through the amplifier 
having 38 dB (typ) of small signal gain. Emitter-coupled pair by means of internal blocking capacitors. 


design provides even-harmonic suppression and low AM-to- 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


Typical Guaranteed Specifications 
oi dieaies harscterieilo Te = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Saturated Output Power (Min.) 
Pin = 0 dBm 

Saturated Flatness (Max.) 
Pin = 0 dBm 

VSWR Input (Max.) 

VSWR Output (Max.) 

Phase Shift per dB of Compression 
per MHz 


Even Harmonic Suppression 
@ Pw =—33 to +10 dBm 
Noise Figure (Max.) 


DC Current 
TYPICAL PERFORMANCE AT 25°C TEMPERATURE (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
25°C —— 
-55°C—— - —— 
. ” 
2 42 Gain J 5 Phase Shift 
- mo 
£ 
6“ aed 
B 38 = 2 
5 & 3 
D 36 3 5 
10 100-200 300 400 500 -70 -60 -50 -40 -30 -20 -10 0 10 S 0 100 200 300 400 500 600 700 
Frequency, MHz Power Input, dBm Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
 FaNOOG: 6 isece gece dehewws ce eeen essere ewsee +17 Volts i eee eee eee eee TE Te eT ee eT ee eT ee ee ee 240C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 100 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 24°C 
Storage Temperature ..................... —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) 5.7 grams 
NSLS LOE SIS EAE SEITE RIP GLE AE OSS ECT ET EEE EOE IS DICE, BS EYEE ETE ELIOT EEE IL LE ILI LE DE ET a EE ELIE LE SLD DE DES ALE EL APE LE IE EES LIEN LD MIL ENED ELLE EL LOPE DIE LEE LES LSE EE LLL EL SOIC DONA LE LOLA ELE EE A GOD EATS PSP AZAD al NT os ED 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK UTL-502 


Thin-Film Limiting Amplifier 


5 to 500 MHz 

FEATURES APPLICATIONS oe 

e Frequency Range: 5 to 500 MHz e All FM Systems - O 

e Output Power Flatness: e Communications "eo Cntikes 
+0.5 dB (Max.) e Telemetry 

e Input Power Range: 10.0 dB e Radar Warning () & 

e Low Phase Shift Variation e Measurement Systems ve v" 

e High Even Harmonic TO-8F, p. 16-47 
Suppression 

DESCRIPTION 

The UTL-502 is a single-stage bipolar RF limiting amplifier PM conversion. The RF signal is coupled through the amplifier 

with 8.5 dB (typ) of small signal gain. Emitter-coupled pair by means of internal blocking capacitors. 


design provides even-harmonic suppression and low AM-to- 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


_ Typical Guaranteed Specifications 
Symbol Characteristic 95°C Te =0° to 50°C To = -55° to 485°C 


Frequency Range 

Small Signal Gain (Min.) 
Saturated Output Power (Min.) 
Saturated Flatness (Max.) 


VSWR Input/Output (Max.) 
Even-Harmonic Suppression @ 
Pin = —50 to +7 dBm 
Noise Figure (Max.) 
Bias Current 
+15 VDC 
-15 VDC 


TYPICAL PERFORMANCE AT 25°C TEMPERATURE (@ +15 VDC unless otherwise noted) 


m $ Phase Shift 
7 & co 2.0 
ce hd 3 
Ss = $°O 15 
= 3 a< 
a 
= Hf = a 1.0 
7) g © 
= g 3 = 0.5 
x 
§ a S 0 
2 5 10 50 100 500 1000 40 -30 -20 -10 0 10 Ss oO 100 200 300 400 500 
Frequency, MHz Power Input, dBm Frequency, MHz 
MAXIMUM RATINGS SCHEMATIC 
DG VOUROG cxccanceraas eons anaes Sou w Nee e EA ED +17 Volts 
Continuous RF Input Power ..................4.. +15 dBm 
Operating Case Temperature .............. —55°C to +100°C 
Storage Temperature ..................... —62°C to +150°C 
“R” Series Burn-in Temperature .................4- +100°C 


WEIGHT: (typical) 2.1 grams 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTL-503 
QAVANTEK Thin-Film Limiting Amplifier 


5 to 500 MHz 


FEATURES APPLICATIONS OROUND 
All FM Systems 


e Frequency Range: 5 to 500 MHz 


e Output Power Flatness: ¢ Communications 
+0.3 dB (Typ) e Telemetry 
e input Power Range: 13.0 dB e Radar Warning 
e Low Phase Shift Variation e Measurement Systems v tie 
e High Even-Harmonic TO-8U, p. 16-48 


Suppression 


DESCRIPTION 


The UTL-503 is a single-stage bipolar RF limiting amplifier suppression and low AM-to-PM conversion. The RF signal is 
using a single polarity supply with 9.5 dB (typ) of small signal coupled through the amplifier by means of internal blocking 
gain. Emitter-coupled pair design provides even-harmonic capacitors. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


Typical Guaranteed Specifications 
Syma comracienistis Te = 25°C Te = 0° to 50°C To = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Saturated Output Power (Min.) 
Pin = 0 dBm 

Saturated Flatness (Max.) 
Pi = 0 dBm 

VSWR Input (Max.) 

VSWR Output (Max.) 

Even Harmonic Suppression (Min.) 
@ Pin = 7dBm 

Noise Figure (Max.) 

Bias Current @ +15 VDC 


TYPICAL PERFORMANCE AT 25°C TEMPERATURE (@+15 VDC unless otherwise noted) 


co Gain 9 

a1, E - 8 a Phase Shift 

fo E: ce 

S he §° 06 

kt = < 

4 : 4 ay 

ee aS 

= 7 g 3 & 02 

é 2 & 

wo 6 8 0 

0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700 
Frequency, MHz Frequency, MHz 
VSWR 
KEY: +25°C 
CL i © claenadanel = 
-55°C—— - —— > 
“@ 100 200 300 400 500 600 700 
Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DOG VOID 2 isda nsdn ore eeenueneet hk henson a ba +17 Volts Wis. jade £es.d oes pokens taess or cuneate eee ese ede ns 240°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation ............... 100 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 24°C 
Storage Temperature ..................0.. —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) 2.1 grams 
REE TE PPLE LED SLE LLL DE OLE LLL EISLER ELILTE, BORELNG SS PEELED PELE LLL LAL CLE LE NG PALE EIEN ELLA. GOA ELS LEBEL BLD PALES LAE AL DD INES LITE LD ECB VDE ALLE DLA LAE Tis BAP LER ER BEE GENESEE DEALER NE EIA LD COR SS RIAD TERI TDS VERRALL DS EEN GE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field salee office for further information. Listings are In the back of this Data Book. 
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O\AVANTEK 


PPL-504 


Surface-Mount Limiting Amplifier 


10 to 1000 MHz 


FEATURES 


e Frequency Range: 10 to 
1000 MHz 
e Up to 55 dB Compression Range 
e Low Phase Shift 
e Surface Mount Package 


DESCRIPTION 


The PPL-504 is a four-stage bipolar RF 
limiting amplifier in a PlanarPak surface 
mount package using a single polarity 
supply with a compression range of up 
to 55 dB. Emitter-coupled pair design 


APPLICATIONS 


All FM Systems 
Communications 
Telemetry 

Radar Warning 
Measurement Systems 


provides for even-harmonic suppression 
and low AM-to-PM conversion. The RF 
signal is coupled through the amplifier by 
means of internal blocking capacitors. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


OPEN # £$=RFOUT 


PP-48, p. 16-36 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Typical 
Te = 25°C 


Frequency Range 


10-1000 


Compression Range @ Pour = +0.5 dB 


10-250 MHz 
250-500 MHz 
500-1000 MHz 
Saturated Power @ Pin = 0 dBm 
10-1000 MHz (Min.) 
Saturated Flatness @ Pj, = 0 dBm 
10-500 MHz (Max.) 
10-1000 MHz (Max.) 
VSWR Input/Output 
10-500 MHz (Max.) 
500-1000 MHz (Max.) 
Output Noise Power, 1 MHz BW 
10-250 MHz (Max.) 
250-500 MHz (Max.) 
500-1000 MHz (Max.) 
Phase Shift per dB of Compression 
per MHz, deg. 
10-1000 MHz 
Even Harmonic Suppression 
@ ae =0dBm 
250 MHz (Min.) 
500 MHz (Min.) 
1000 MHz (Min.) 
Odd Harmonic Suppression, 
@ Pw =0dBm 
250 MHz (Min.) 
500 MHz (Min.) 
Noise Figure 
250 MHz 
500 MHz 
1000 MHz 
DC Current (@ Rated Voltage 


MAXIMUM RATINGS 


—52 to +10 
—48 to +10 
—32 to +10 


10-1000 


—45 to +10 
—40 to +10 
—25 to +10 


0 —4 


+0.4 
+0.8 


1.5/1.5:1 
2.0/2.271 


~41 
-44 
~46 


10-1000 


—45 to +10 
—40 to +10 
—25 to +10 


—4 


+0.5 
+1.0 


2.0/2.0:1 
2.0/2.5:1 


—38 
—42 
—48 


OC VONAGE 6 iis ikc sc recde winders cnies cade newns +17 Volts “R” Series Burn-In Temperature ................... +125°C 
Continuous RF Input Power .................+.-. +15 dBm Temperature Rise (Junction Above Case) ............. 20°C 
Operating Case Temperature .............. —55°C to +125°C Thermal Resistance (Junction-Case) .............. 225°C/W 
Storage Temperature ..................0-. —62°C to +125°C Transistor Power Dissipation .............0.000 90 mW 
WEIGHT: (typical) 1.1 grams 


Avantek, Inc. - 481 Cottonwood Drive, Milpitas, CA 95035 
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PPL-504 
Surface Mount Limiting Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (@+15 VDC unless otherwise noted) 


Saturated Power Output Output Power vs. Input Power Small Signal Gain 


3 
10 200 400 600 800 1000 
Frequency, MHz 


Frequency, MHz 


Phase Shift Output Noise Power 


i) 


=~ 


o 


200 400 600 9800 1000 
Frequency, MHz 


i.) 
S 
Output Noise Power al 
m 


Phase Shift, 
DEQ/dB of Compression 
1 MHz Bandwidth, d 


Frequency, MHz 


Output Spectrum 
fin = 50 MHz, Pw = 0 dBm Output Waveform f = 50 MHz 
OTT fF a tt 


FS ~— TTT Tee 
3 OTT » poe 
= 6 WY IN YET 
é UCC i 2 bape F Pus dBm_ 
| \ | P,, = 0 dB 
& 760 Pree Py SEE co 
a a Lit pi tht yt 
er TY [ft Ty Tt 
-100 Bnei 
0 —2 << -6 8 10 5 nSec/Div 
Output Frequency, GHz 
RTS CE RS Fa I LI EES FERS EE TONER, PERE I RE EELS LLY ONL EE LT AS OL 1 IEE NTS LEE BORD DOIG ELE ILE IY RE LE RECT LYLE OE REPLIES EDEMA NTN AER SEL EET OTP LED: ILE ETE IEE LATS LLANE AIEEE BAITS 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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ACT SERIES 


ACT SERIES PRODUCTS 
e SELECTION GUIDE .................3-220 


UTC SERIES PRODUCTS" 
e SELECTION GUIDE .................3-230 


‘For information on other ACT Series and UTC Series products not 
discussed in this data book in detail, please contact your nearest 
Avantek distributor, representative, or sales office (see 
page 18—21 for complete list of addresses.) 


QAVANTEK 


ACT Series 
Selection Guide 


PRODUCT DESCRIPTION 


Avantek’s ACT Series are multi-stage, high performance 
amplifiers packaged in a hermetic stainless steel Avanpak™ 
package with removable connectors for SMA connections or 
drop-in assembly. The 5 to 2000 MHz part of the line uses 
some of Avantek’s most popular UTO type devices cascaded 
in substrate form. This permits the cascades to be factory- 
tuned to provide a wide selection of low NF, high gain, flat fre- 


quency response and moderate output power products. Other 
parts in the line are a 0.1 to 4000 MHz extremely broadband 
unit, and several narrowband ultra-low-NF amplifiers. The 
ACT line is recommended for use as instrumentation amplifi- 
ers, LNAs, Fiber optic system amplifiers or any other applica- 
tion where performance plays a major role. 


AS-2, p. 16-8 
ACT SERIES CASCADED AMPLIFIERS 
(Guaranteed Specifications @ 0° to 50°C Case Temperature, V = 15 VDC) 
Power Output Intercept 
Noise for 1 dB Gain Gain Point for VSWR Input Bias 
Frequency Gain Figure Compression Flatness IMProducts 50 Ohms Current 

Range (dB) (dB) (dBm) (dB) (dBm) In/Out (mA) 
Model MHz Typ./Min. Maximum Minimum Maximum Typical Maximum Typical 
10 to 500 MHz 
ACT5-200 10-500 26.5/25 a +6 +1.5 +22 2.0:1 35 
ACT5-201 10-500 37/35 2.7 +7 +15 +20 2.0:1 33 
ACT5-202 10-500 51.5/49 ef +6 41.5 +18 2.0:1 60 
ACT5-203 10-500 64.5/62 oa +6 +2.0 +18 2.0:1 70 
ACT5-210 10-500 27.5/26 3.0 +14 1.5 +30 2.0:1 78 
ACT5-211 10-500 38/36 3.5 +14 +15 +30 2.0:1 76 
ACT5-212 10-500 47/45 27 +14 +1.5 +27 2.0:1 80 
ACT5-213 10-500 54/52 2.7 +14 +2.0 +27 2.0:1 92 
ACT5-214 10-500 67/65 a +14 +2.0 +27 2.0:1 103 
ACT5-220 10-500 24.5/23 3.5 +23 +1.5 +35 20:1 165 
ACT5-221 10-500 35/33 3.0 +23 +2.0 +35 2.0:1 190 
ACT5-222 10-500 46/44 3.0 +23 +2.0 +35 2.0:1 193 
ACT5-223 10-500 60.5/58 3.0 +23 +2.0 +35 2.0:1 210 
10 to 1000 MHz 
ACT10-210 10-1000 21.5/20 4.5 +11 +2.0 +28 2.0:1 60 
ACT10-211 10-1000 31/29 3.7 +9 +15 +20 2.0:1 37 
ACT10-212 10-1000 41/39 3.7 aoe) +2.0 +20 2.0:1 62 
ACT10-213 10-1000 52/50 3.7 +12 +1.5 +27 2.0:1 101 
ACT10-220 10-1000 22.5/21 5.0 +20 +2.0 +35 2.0:1 125 
ACT10-221 10-1000 33/31 4.5 +20 +2.0 +35 2.0:1 150 
ACT10-222 10-1000 42/40 3.7 +20 +2.0 +35 2.0:1 127 
ACT10-223 10-1000 49/47 3.7 +20 +2.0 +35 2.0:1 163 
10 to 2000 MHz 
ACT20-210 10-2000 19.5/18 5.0 +7 +1.5 +17 2.2:1 41 
ACT20-211 10-2000 28/26 5.0 +14 +2.0 +29 2.2:1 91 
ACT20-212 10-2000 34/32 6.0 +14 +2.0 +29 2.2:1 104 
ACT20-213 10-2000 40/38 6.0 +12 +2.0 +29 2.2:1 126 


Avantek, Inc. . 


481 Cottonwood Drive, Milpitas, CA 95035 


Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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ACT Series 
Selection Guide 


ACT SERIES SELECTION GUIDE (continued) 


AVANPAK CASCADED AMPLIFIER 
(Guaranteed Specifications @ 0° to 50°C Case Temperature) 


Noise Figure Power Output Third-Order 
(dB) @ 1.0 dB Comp. Intercept Point 
Maximum (dBm), Min. (dBm) Typ. 
0.1 >2000 0.1 >2000 0.1 >2000 
Frequency Gain to to to to Gain Flatness to to Input Power 
Range (dB) 2000 4000 2000 4000 (dB) 2000 4000 Voltage Current Page 
Model (MHz) Typ./Min. (MHz) (MHz) (MHz) (MHz) Maximum (MHz) (MHz) (VDC) (mA) Typ. Number 
ACT-4032 0.1-4000 19/18 70 9.0 7.5 2.0 +1.0 19.0 10.0 15 105 3-222 


ACT SERIES ULTRA LOW NOISE, NARROWBAND AMPLIFIER 
(Guaranteed Specifications @ 0° to 50°C Case Temperature, V = 15 VDC) 


Frequency Noise Power Output Gain 

Range Gain Figure @1dBGain  Flatness Third-Order Input Power 

(MHz) (dB) (dB) Compression (dB) Intercept Point Voltage Current Page 
Model Min. Min. Max. (dBm) Min. Max. (dBm) Typ. (VDC) (mA) Typ. Number 
ACT-120923 950-1250 35.5 1.5 +14 +0.5 26 12-15 95 3-224 
ACT-141223 1200-1400 35 1.5 +13 +0.5 25 12-15 95 3-226 
ACT-161223 1200-1600 34 1.5 +15 +0.7 24 12-15 90 3-228 
Avantek, Inc. ~» 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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ACT-4032 
QAVANTEK Avanpak™ Cascaded Amplifier 


0.1 to 4000 MHz 


FEATURES APPLICATIONS 
e Wide Frequency Range: 0.1 to e Fiber Optic System Amplifier 
4000 MHz e Pulse Amplifier 
e Moderate Gain: 19.0 dB (Typ) e Instrumentation 
e Flat Gain Response: +0.5 dB (Typ) e Broadband Bench Amplifier 
e Low Pulse Overshoot: < 15% AS-2, p. 16-8 
e Low VSWR: <1.8:1 (Typ) 
DESCRIPTION 
The ACT-4032 utilizes three monolithic silicon ICs on a thin- in a laser-welded, hermetically-sealed case weighing only 
film substrate containing interstage tuning, input/output 40 grams with field replaceable/removable SMA connectors. 
matching and internal blocking capacitors. This provides Without connectors, the unit weighs only 31 grams and is suit- 
excellent wideband response over the range of 100 kHz to able for microstrip mounting. 


4 GHz with a gain variation of only +0.5dB. It is packaged 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted 


Guaranteed Specifications 
Symbol Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 0.1-4000 0.1-4000 
Small Signal Gain (Min.) 19.0 18.0 
Gain Flatness ie ) +0.5 £10 
Noise Figure 
0.1-2000 MHz (Max.) 7.0 7.5 
>2000-4000 MHz (Max.) 8.5 9.0 
Power Output @ +1 dB Compression 
0.1-2000 (Min.) 9.0 15 
>2000-4000 MHz (Min.) 3.0 
Input VSWR (Max.) 1.8:1 
Output VSWR (Max.) 1.8:1 
Two Tone 3rd Order Intercept Point 
0.1-2000 MHz 
>2000-4000 MHz 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
Pulse Overshoot 
DC Voltage 
Group Delay 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +15 VDC unless otherwise noted) 


KEY:+25°C -—-———————— 465°C ewe —55°C 
Noise Fi 


9 
foe) 
@ 8 
5 7 
ig 
g 
3 5 
-30 4 
0.01 01 10 1 100 1000 10000 0 5 115 2 25 3 35 4 
Frequency, MHz Frequency, GHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS 
[AS VOMGGS: S46 wanted icone ae kee ee hee ne ne 17 Volts | PUTTS T ECOL EC COTE ET T TEC CECT Te ee 80°C/W 
Continuous RF Input Power ..................... +17 dBm Active Transistor Power Dissipation ............... 280 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 22°C 
Storage Temperature ..................... —62°C to +150°C “For further information, see High Reliability section, p. 17-2. 


“R” Series Burn-In Temperature ................... +125°C 


WEIGHT: 40 grams (with connectors) 
LEP LEDGES PEP PE ELE RET EIT EOL LIAR BE I IT BIEL SPEDE SLE! IL LEE YE LEONE ERE LENE EN CLE LE LA NEE NIE EE OVS CLENE DELILE DIE LATO LEE SLEEPER SND RE CLA LIOLT LV LOE SBR FEED YC SOO SPOS 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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ACT-4032 
Avanpak Cascaded Amplifier 


Power Output VSWR Third-Order Intercept Point 
. & coe coe Oe " 
ee? oe ee ie 
ee EEE OE 
5 0 ® IN > 4 ’ 7 
Poe *L Iss BEER P aR APS 
i 2 a LER NTT 
5 ood eat a Ut A PT, 9 bet TO 
o 56 1315 2 25 3 35 4 0 12 3 4 5 6 7 8 9 10 0 5 115 225 3 35 4 
Frequency, GHz Frequency, GHz Frequency, GHz 
Second-Order Intercept Point Second-Harmonic Intercept Point 


IP,, dBm 
HP, , dBm 


0 1 2 3 4 5 0 1 2 3 4 5 
Frequency, GHz Frequency, GHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 15 VOLTS 
CURRENT = 104 mA 


FREQ Si Sa Siz Sz 

GHz Mag Ang dB Ang dB Ang Mag Ang K 
050 35.30 -14.92 19.33 168.35 42.06 2.44 21.25 179.83 6.83 
100 35.85 29.60 19.27 158.11 43.34 -17.23 21.31 177.96 7.96 
150 34,35 25.00 19.27 146.87 —43.99 26.16 21.09 176.52 8.56 
200 32.98 30.70 19.20 135.92 —43.90 34.37 21.25 173.45 8.55 
250 31.36 25.19 19.20 125.17 44,13 —37.87 21.48 174.09 8.79 
300 29.96 27.14 19.15 113.71 —~43.88 52.45 —21.61 175.19 8.59 
350 -27.63 13.66 19.14 102.50 —~45.44 58.95 21.52 174.14 10.26 
400 —27.32 12.61 19.20 91.81 42.35 64.01 21.30 174.66 7.16 
450 —25.89 1.12 19.14 80.84 43.29 —76.96 21.28 173.96 8.01 
500 24.84 —4.40 19.17 70.01 —43.98 —78.79 21.15 174.70 8.64 
600 23.98 -15.21 19.12 48.26 43.49 92,25 —20.52 173.20 8.20 
700 22.71 28.71 19.17 26.44 44,13 —108.76 19.84 172.54 8.74 
800 21.21 39.14 19.17 4.45 42.38 131.97 —19.05 169.89 7.13 
900 20.11 52.42 19.20 18.13 43.12 —138.83 —18.05 165.54 7.68 
1.000 19.32 60.31 19.13 39.77 44,34 —160.02 AZAZ 160.77 8.86 
1.100 -18.14 ~70.60 19.13 61.48 —47.48 170.89 16.25 153.39 12.57 
1.200 -17.01 83.44 19.17 83.85 45.26 168.88 15.48 145.53 9.60 
1.300 —15.99 94,82 19.17 —105.73 —48.77 154.79 —14.69 136.93 14.21 
1.400 14.85 —106.58 19.25 —127.16 —~48.25 133.19 -14.10 128.28 13.08 
1.500 13.88 —118.84 19.21 —149.56 45.01 122.43 13.44 118.43 8.92 
1.600 13.13 —133.10 19.26 171.39 —45.46 114.50 -13.03 108.07 9.21 
1.700 12.57 —145.80 19.30 166.90 47.62 106.63 12.62 97.41 11.60 
1.800 11.97 —158.74 19.32 145.01 47.29 101.56 12,37 86.03 11.01 
1.900 11.85 —170.37 19.40 122.33 —45.65 58.09 —12.20 74.52 9.03 
2.000 —11.28 173.44 19.46 100.44 45.84 47.10 —11.89 62.58 9.05 
2.100 —11.01 160.48 19.55 78.43 —46.79 34.52 -11.93 51.03 9.95 
2.200 10.90 147.57 19.56 56.28 —46.11 23.13 12.03 40.42 9.20 
2.300 10.92 134.50 19.64 33.37 —46.91 12.03 12.23 28.42 10.05 
2.400 —11.28 121.74 19.67 10.84 —45.66 15.27 12.51 15.10 8.78 
2.500 ~11.70 111.50 19.67 6.46 —~48.34 43.30 12.77 5.47 12.05 
2.600 11.89 100.21 19.60 29.26 —48.67 67.55 -13.18 —7.44 12.73 
2.700 12.45 90.08 19.68 51.73 —~47.15 —108.68 —13.82 -21.06 10.72 
2.800 13.22 80.72 19.60 -74.51 44.73 —89.89 14,34 ~34.79 8.34 
2.900 -13.94 72.84 19.49 —96.90 —48.04 123.01 14.85 —46.81 12.46 
3.000 14.09 65.60 19.44 —119.34 47.28 —124.20 15.35 59.57 11.53 
3.100 14.44 59.05 19.31 —141.49 45.71 149.91 -15.76 -73.30 9.83 
3.200 —-14.65 51.01 19.25 —-163.97 —46.78 —136.20 -16.12 87.37 11.22 
3.300 14,97 42.93 19.35 173.96 49.38 172.78 —16.36 —102.19 14.99 
3.400 -14.70 34.35 19.39 151.40 51.50 171.28 —16.58 117.05 19.05 
3.500 -14.55 25.20 19.52 128.20 —45.98 153.50 —16.61 -130.64 9.92 
3.600 —-14,47 16.06 19.70 104.66 58.37 145.35 —16.70 —145.43 40.46 
3.700 -14.10 3.62 19.77 80.37 50.30 106.63 —16.58 158.97 15.78 
3.800 —13.37 -10.40 19.99 55.31 49,75 89.69 -16.18 —172.24 14.30 
3.900 —12.69 —23.90 19.96 29,94 52.82 84.46 —16.04 174.55 20.26 
4.000 12.19 40.03 19.84 4.15 50.98 68.46 16.06 161.09 16.52 
4.250 10.01 82.93 19.26 62.74 53.67 24.14 —-16.78 134.01 23.15 
4.500 ~7.94 126.30 17.76 130.01 68.90 34.84 =17,13 124.96 99.99 
4.750 5.78 166.36 15.80 164.04 57.62 —t7 1 —15.10 120.92 44.06 
5,000 —4,27 155.73 12.87 99,54 51.89 -8.00 11.22 104.00 26.00 
5.250 3.52 121.84 9.43 41.99 53.61 —162.19 8.76 73.69 38.79 
5.500 3.06 92.42 6.23 10.69 56.84 127.95 -7.34 43.56 69.69 
5.750 —2.87 65.08 3.12 61.45 52.27 —117.82 6.23 12.73 52.83 
6.000 2.85 39.13 28 —109.34 52.06 10.70 5.56 18.89 67.67 
6.250 3.18 14.38 -2.49 155.71 58.17 137.71 4.96 51.59 99.99 
6.500 3,37 -10.36 4.77 158.73 58.03 —167.71 4,52 84.89 99.99 
6.750 -3.89 -37.18 -7.29 114.14 66.57 152.89 4.04 117.83 99.99 
7.000 4,60 65.14 -9.65 71.17 59.67 143.70 3.56 —149.89 99.99 
7.250 5.39 -91.90 11.05 32.11 53.43 115.06 3,17 -176.79 99.99 
7.500 6.61 ~128.19 —13.08 —10.52 52.50 80.03 2.66 154.27 99.99 
7.750 8.02 -171.35 14.42 54.15 56.17 122.04 2.32 127.08 99.99 
8.000 8.67 139.19 -16.49 —104.59 60.51 18.17 -1.95 101.59 99.99 
8.250 8.24 89.38 -18.17 —150.65 51.81 43.70 -1.68 77.92 99.99 
8.500 =f 04 40.26 20.44 162.79 65.98 112.20 -1.42 55.66 99.99 
8.750 =8,17 1.59 24.47 110.94 52.06 179.52 1.24 34.25 99.99 
9.000 5.46 33.82 27.64 51.74 57.46 133.48 -1.08 13.53 99.99 
9.250 4.83 67.45 31.55 16.77 51.01 —97.87 —1.02 6.41 99.99 
9.500 -4.79 98.88 31.89 —11.62 46.23 —179.90 —.95 26.26 99.99 
9.750 5.06 128.94 35.11 —127.70 47,38 106.40 87 44.56 99.99 
10.000 5.67 —158.02 —48.88 127.19 57.68 141.48 —.86 63.01 99.99 


ORT rT tay Teese AC ee ES A a SL. PR A POE SS EIS BI DEEL IS DEEL LILLIE NEI EI CS LEEDS, DONUT AER ETON IE AEB SENG SINE DS ARNE CIID TEA IE OREN ELLE IENERENEE BES 
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QAVANTEK 


ACT-120923 
Ultra Low Noise Narrowband Amplifier 
950 to 1250 MHz 


FEATURES APPLICATIONS 
e Ultra Low Noise Figure: ® RF/IF Front Ends 
1.2 dB (Typ) e Low Signal Level Amplification 


e Narrow Frequency Range: 
950 to 1250 MHz 
e Internal Voltage Regulator 


e Satellite Communications 
Systems 
e Navigation and Avionics 


e Available With High Reliability Systems (GPS, DME, TACAN, 
Screening IFF, JTIDS, ...) 

e Removable Connectors 

DESCRIPTION 


The ACT-120923 is a GaAs FET input, ultra low noise, 
narrowband amplifier using a single-ended, multi-stage 
design with lossless feedback and an internal voltage regu- 
lator. A custom thin-film matching network provides optimum 


packaged in a _ laser-welded, hermetically-sealed case 
weighing only 35 grams with field-replaceable SMA 
connectors. Without connectors it weighs only 28 grams and 
is suitable for microstrip mounting. 


performance over the 950 to 1250 MHz frequency range. It is 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +12 VDC nominal unless otherwise noted) 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ + 1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
Operating Voltage 

DC Current 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


950-1250 
35.5 
+0.5 

1.5 
+14.0 
2.0:1 


Typical 
Te = 25°C 


950-1250 
37.0 
40.3 

iz 
+16.0 
1.5:1 
1.5:1 
+26.0 
+26.0 
+32.0 

+12 to +15 
95 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +12 VDC unless otherwise noted) 


KEY: +25°C 
a ———— 
-§5°C—— - —— 
Power Output 
co 19 
Ss .~ 6 
S aso 
| os 
e Sa 
8 g- 3 
3 eC) H 
850 950 1050 1150 1250 1350 850 950 1050 1150 1250 1350 950 1050 1150 1250 
Frequency, MHz Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
ee POUOOE 6g kne dt nie-awdah bee eb ed sender hee os 17 Volts ee ee eee ee ee ee Tr rT ee ere ce ee Te 105°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation ............... 250 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 27°C 
Storage Temperature ..................-.. —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) 35 grams (with connectors) 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field eales office for further Information. Listings are In the back of this Data Book. 
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ACT-120923 
Ultra Low Noise Narrowband Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR 


Third-Order Intercept Point 


IP;, dBm 


0 
ee, ee fe 850 950 1050 1150 = 1250 1350 850 950 1050 1150 1250 1350 
Frequency, MHz Frequency, MHz Frequency, MHz 


Second-Order Intercept Point Becond-Harmonic Intercept Point 
& & 40 
= 2 
N >] 
a & 36 
24 32 
850 950 1050 1150 1250 1350 850 950 1050 1150 1250 1350 
Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 12 VOLTS 
CURRENT = 98 mA 
FREQ Si Sa Si2 Sx GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang K nS DEG 
.40 91 119.35 20.58 8.95 —47.21 159.02 we 148.55 1.01 1.94 
.50 .80 98.39 27.79 —51.32 —47.49 81.74 57 119.38 5 a 1.73 
.60 .66 67.03 33.14 —115.96 —44.48 —178.41 46 96.34 1.10 2.42 
70 .40 37.13 35.76 —173.33 —53.88 —172.99 37 76.63 5.31 1.42 
.80 19 18.48 36.74 135.53 —51.84 120.98 29 60.75 2.65 1.23 
.90 oA 137.19 37.72 92.06 —48.33 -69.98 .24 51.26 2.56 1.16 2.96 
1.00 .02 176.28 37.54 49.48 —55.95 -61.92 .20 40.30 4.34 1.38 —1.36 
1.10 .07 —169.19 38.12 9.25 —49.10 48.66 18 35.26 2.29 1.26 —3.34 
1.20 avi 158.53 37.81 —26.74 —44.05 175.09 By IF 28.15 1.21 1.05 —1.08 
1.30 14 170.11 37.66 —61.10 —47.29 16.31 16 17.63 1.63 76 2.82 
1.40 15 168.62 37.49 —95.98 —48.90 —79.06 14 8.01 2.13 1.12 
1.50 2 169.84 36.93 —127.52 —54.65 —94.87 13 5.00 28.82 .63 
1.60 16 176.33 36.51 —163.89 —47.32 —75.77 att 4.95 1.93 .96 
1.70 .23 178.95 35.89 165.77 —46.19 140.61 13 8.50 1.96 56 
1.80 .29 168.14 34.87 130.88 —56.36 —154.43 16 4.96 7.79 .90 
1.90 .34 157.31 33.13 99.55 —52.23 140.36 18 4.16 3.95 .63 
2.00 37 148.54 32.39 69.29 —53.98 —164.83 .20 —17.10 5.60 .99 
2.10 36 137.59 30.95 40.71 —47.02 —99.84 .23 —31.19 3.33 83 
2.20 37 128.25 29.17 14.70 —50.38 —119.76 .24 —45.43 4.96 52 
2.30 36 119.25 27.23 —10.00 —48.14 —144.94 20 —59.87 4.66 .26 
2.40 .40 115.28 25.96 —29.16 —55.28 —155.78 .26 —68.98 11.99 —.11 
2.50 38 112.74 24.61 —54.64 —54.82 —179.45 .26 —78.48 14.58 1.60 
2.60 38 95.14 23.33 —70.54 —49.51 124.84 .26 —91.21 8.58 55 
2.70 44 91.80 22.52 —92.11 —44,.98 —51.16 .26 —101.78 5.12 .99 
2.80 38 69.39 20.69 —113.66 —58.66 140.02 .26 —110.99 56.69 18 
2.90 41 60.48 19.63 —138.44 —41.51 89.47 .26 —122.48 4.75 .90 
3.00 .39 47.47 18.45 —159.89 —64.53 99.09 at —131.81 78.93 23 
3.10 39 12.93 16.30 174.05 —40.84 50.10 oF | —139.43 8.14 1.29 
3.20 41 —30.24 12.87 173.66 —42.93 —71.11 .26 —150.67 17.29 —1.13 
3.30 19 —39.26 18.41 144.44 —45.53 —76.14 .26 —161.64 10.71 1.30 
3.40 30 68.34 14.64 109.53 —55.94 108.38 .26 —170.49 58.18 .93 
3.50 38 —88.10 12.73 86.65 —53.28 33.85 .24 —179.90 46.26 73 
3.60 47 —114.15 10.45 64.88 —60.46 —38.25 .23 169.94 90.26 1 
3.70 56 —132.73 7.91 48.42 —52.57 49.77 .22 158.07 57.20 18 
3.80 64 —155.40 6.56 25.44 —57.46 —46.56 21 151.81 83.45 1.15 
3.90 73 —178.24 3.90 7.06 —43.62 35.47 19 142.53 21.63 .40 
4.00 ee 171.41 1.95 -7.20 —50.11 127.20 .19 133.72 67.02 


PRP ST Ee EL ES TELA SETS PAB BG IN 2 EER NG EE EY ES GN IE BPG SBN SSS AB AS MT DBL TIE TTR SENG PEEP SAG RSE Bi EB TIN SEE BIR ISIEANE ES SS LNT AEE ODE A COO LAE RL EL ELLE NER. LAD LEE AEA IRE LELITE AS EGER NE YORE ENS TE AOA ETRE IONE 
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QAVANTEK 


ACT-141223 
Ultra Low Noise Narrowband Amplifier 
1.2 to 1.4 GHz 


FEATURES 


e Ultra Low Noise Figure: 
1.1 dB (Typ) 
e Narrow Frequency Range: 
1.2 to 1.4 GHz 
Internal Voltage Regulator 
Available With High Reliability 
Screening 
e Removable Connectors 


DESCRIPTION 


The ACT-141223 is a GaAs FET input, ultra low noise, 
narrowband amplifier using a single-ended, multi-stage 
design with lossless feedback and an internal voltage regu- 
lator. A custom thin-film matching network provides optimum 
performance over the 1.2 to 1.4 GHz frequency range. It is 


APPLICATIONS 


e L Band Radar 
e RF/IF Front Ends 
e Low Signal Level Amplification 


packaged in a laser welded, hermetically sealed case 
weighing only 35 grams with field replaceable SMA con- 
nectors. Without connectors it weighs only 28 grams and is 
suitable for microstrip mounting. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +12 VDC nominal unless otherwise noted) 


Symbol Characteristic Typical 
Te = 25°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ + 1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
Operating Voltage 

DC Current 95 


Guaranteed Specifications 


Te = 0° to 50°C Te = -55° to +85°C 


+12 to +15 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +12 VDC unless otherwise noted) 


KEY: +25°C 
65°C——— — 
-55°C—— - —— 
Noise Figure 
1.5 
3 3 [= 
s 56 
@ om 
c g = 
1100 1200 1300 1400 1500 1200 1250 1300 1350 1400 1200 1250 1300 1350 1400 
Frequency, MHz Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG VOUSGS cictcknca done ca cteae yes ia oe Re RE OW eS 17 Volts Oe. 655251 debe eee ee btacswe a Ce Lida eke erdn hae 105°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation ............... 250 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 27°C 
Storage Temperature ..................... —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 
WEIGHT: (typical) 35 grams (with connectors) 
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ACT-141223 
Ultra Low Noise Narrowband Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


ba Input VSWR Output VSWR ss Third-Order Intercept Point 
& w & 
a B ~ 
> 2 & 
1.0 1.0 
1100 1200 1300 1400 1500 1100 1200 1300 1400 1500 1200 1250 1300 1350 1400 
Frequency, MHz Frequency, MHz Frequency, MHz 
i Second-Order Intercept Point Second-Harmonic Intercept Point 
E E 
S S 
a a 
Ed = 
31 37 
1200 1250 1300 1350 1400 1200 1250 1300 1350 1400 
Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 12 VOLTS 
CURRENT = 98 mA 
FREQ Si Sa Si2 Sx GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang K ns DEG 
50 87 93.79 28.38 -61.79 —49.52 20.64 49 98.99 1.33 
55 70 82.43 31.17 —88.80 —51.43 124.38 45 86.19 2.51 1.61 
60 63 63.54 33.30 —119.83 —45.87 —114.10 40 73.98 1.35 1.68 
65 48 50.72 34.89 —149.36 —50.30 142.45 36 62.53 2.10 1.63 
70 31 38.42 35.91 —178.32 —49.11 —149.76 31 51.69 2.02 1.52 
75 25 41.93 36.87 155.92 —50.32 88.09 28 42.12 2.29 1.43 
80 17 46.74 37.23 130.39 —51.24 111.79 25 31.70 2.78 1.34 
85 16 60.24 37.81 107.62 —47.06 152.92 21 19.75 1.57 1.22 
90 14 101.17 37.64 86.64 —47.17 —157.41 17 15.26 1.84 1.20 
95 06 157.33 38.09 64.45 —41.19 —34.30 15 9.06 1.05 1.21 
1.00 14 100.11 38.35 43.05 —46.61 —144.98 11 —2.19 1.52 1.06 
1.05 15 104.62 38.07 26.18 —48.93 —150.10 10 —5.35 1.85 1.06 
1.10 14 87.30 38.24 4.91 —47.63 —161.95 06 —151.53 1.68 0.98 
1.15 16 110.63 38.91 —9.26 —49.80 14.60 04 15.93 2.03 0.99 
1.20 12 84.65 38.25 —30.58 —45.58 143.46 05 45.04 1.63 1.13 +1.08 
1.25 12 71.67 38.33 —50.10 —40.67 116.52 06 §5.33 1.08 1.06 —0.55 
1.30 12 86.47 38.04 —68.75 —47.06 —112.03 09 55.88 2.16 0.98 —1.31 
1.35 09 64.24 37.93 —85.37 —47.44 —171.77 11 55.35 1a 0.94 —0.04 
1.40 07 52.61 37.56 —102.41 —55.30 —106.75 13 43.39 4.03 0.96 +0.82 
1.45 05 —32.00 37.50 —119.99 —60.69 74.38 15 38.92 7.45 1.03 
1.50 04 —96.65 37.13 —139.32 —41.49 —2.84 16 30.22 1.10 0.88 
1.55 07 —64.24 36.58 —151.65 —48.37 —173.34 17 24.18 2.00 0.85 
1.60 10 —100.28 36.26 —169.82 —49.21 —47.78 18 18.44 2.25 0.96 
1.65 ea —146.70 36.09 173.97 —56.58 49.59 18 8.88 6.43 0.89 
1.70 21 —150.77 35.58 158.23 —§3.12 —175.37 20 —58.38 3.63 0.84 
1.75 17 —165.18 35.15 143.85 —44.84 —97.25 20 -6.17 1.66 0.76 
1.80 25 —169.85 34.33 131.04 —55.10 118.54 19 —12.58 6.20 0.86 
1.85 29 179.08 34.54 113.20 —49.63 —70.73 19 —21.94 2.69 0.93 
1.90 36 167.52 33.93 97.56 —46.63 42.15 19 —28.63 1.93 0.81 
1.95 37 158.03 33.72 84.22 —47.18 55.29 19 —31.42 2.43 0.88 
2.00 38 144.67 33.51 65.95 —48.55 132.84 19 —38.82 3.61 
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QAVANTEK 


ACT-161223 
Ultra Low Noise Narrowband Amplifier 
1.2 to 1.6 GHz 


FEATURES 


e Ultra Low Noise Figure: 
1.1 dB (Typ) 
e Narrow Frequency Range: 
1.2 to 1.6 GHz 
Internal Voltage Regulator 
Available with High-Reliability 
Screening 
Removable Connectors 


DESCRIPTION 


The ACT-161223 is a GaAs FET input, ultra low noise, 
narrowband amplifier using a single ended, multi-stage 
design with lossless feedback and an internal voltage regula- 
tor. Thin-film matching elements provide optimum perform- 
ance over the 1.2 to 1.6 GHz frequency range. It has a noise 


APPLICATIONS 


L Band Telemetry 

Satellite Downlinks (GPS, 
Marisat, etc...) 

RF/IF Front Ends 

Low Signal Level Amplification 


AX-2 , p. 16-8 


figure of only 1.1 dB (typ), gain of 36 dB (typ) and power output 
of +16 dBm (typ). The ACT-161223 is packaged in a laser- 
welded, hermetically sealed case weighing only 35 grams 
with field-replaceable SMA connectors. Without connectors it 
weighs only 28 grams and is suitable for microstrip mounting. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +12 VDC nominal unless otherwise noted 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 

DC Voltage 


Guaranteed Specifications 


Te = 0° to 50°C Te = —55° to +85°C 


Typical 
Te = 25°C 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +12 VDC unless otherwise noted) 


KEY:+25°C 
Td 
-55°C 


Noise Figure 


Power Output 


—s 


_ 


Power Output 
@ 1 dB Gain 


Compression, dBm 


Noise Figure, dB 
= 
Le 
Hi 
i 
\ 
La 
= 


‘ 


“1.0 1.1.1.2 13 1.4 15 1.6 1.7 1.8 


-_ 


3011121314 15 16 17 18 10 11 42 13 1.4 15 1.6 1.7 1.8 
Frequency, GHz Frequency, GHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS 


: VONEGE: conic ve ecnn si becaededs nusnagnnaee ces +17 Volts Bic 


Frequency, GHz 


MITEL TLE ee eT Tee eee ere 105°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation ............... 250 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 27°C 
Storage Temperature ..................... —65°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) 35 grams (with connectors) 
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| ACT-161223 
Ultra Low Noise Narrowband Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR Output VSWR Third-Order Intercept Point 


a 
ae a se 
Ft tT tT tT tT tt 


23 
1.0 oa ae ee a 
1.0 11 12 13 14 15 16 1.7 18 1.0 1.1 12 13 14 15 16 1.7 1.8 
Frequency, GHz Frequency, GHz Frequency, GHz 
Second-Order Intercept Point Second-Harmonic Intercept Point 
: os ee ae ee 
£ 
3 = oF 
= ee | | | dt ht 
m se a 
1.0 11 12 13 14 15 1.6 17 1.8 1.0 11 12 1314 15 1.6 1.7 1.8 
Frequency, GHz Frequency, GHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS BIAS = 12 VOLTS 
CURRENT = 90 mA 
FREQ Sa Sa Si2 S2 GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
0.100 —0.31 166.73 —25.73 90.38 —54.73 31.27 —0.41 —34.96 
0.200 —0.34 153.55 —16.35 157.43 —64.68 —140.68 —0.31 -73.05 
0.300 —0.43 138.74 5.97 107.66 —57.93 —18.43 —0.89 —119.23 
0.400 —0.64 121.87 18.27 33.76 —61.05 35.94 —2.88 —166.17 
0.500 —1.12 100.69 25.88 —31.54 -68.98 82.84 —5.78 152.59 
0.600 —2.72 75.28 31.05 —93.38 —62.89 103.06 —8.46 118.41 
0.700 —5.99 47.97 34.17 152.23 68.70 114.19 —10.69 87.96 
0.800 —11.54 27.49 35.62 155.01 -—61.19 59.46 —12.56 60.82 
0.900 -19.96 20.52 36.29 107.66 —59.70 106.83 -14.42 35.05 
1.000 —32.35 72.56 36.65 67.41 -60.32 99.42 —16.54 18.48 
1.100 —24.15 142.49 36.97 29.69 —59.46 —125.37 —-19.16 7.42 
1.200 —20.40 144.21 37.10 —6.70 —57.91 38.99 —21.39 11.34 0.81 0.99 
1.300 —18.21 139.00 37.13 —41.76 —54.00 179.57 —21.62 24.29 —0.16 0.94 
1.400 —18.55 134.57 37.00 —76.76 —58.66 —61.92 —19.11 27.25 —1.07 0.97 
1.500 —19.43 139.28 36.70 —110.39 -60.79 163.16 —17.00 19.63 —0.61 0.94 
1.600 —19.82 155.74 36.26 —142.84 —55.54 —143.55 -15.72 7.69 1.03 0.90 
1.700 —16.75 175.64 35.73 —174.96 —58.02 —126.72 —14.63 —5.00 
1.800 —12.95 170.97 35.11 153.97 —56.88 —159.38 —14.28 —16.69 
1.900 —10.56 156.91 34.39 122.67 —58.26 169.03 —13.69 —27.33 
2.000 —9.03 143.44 33.58 91.48 —59.74 156.90 —13.11 —37.51 
2.200 —8.55 113.85 31.23 29.43 —66.23 —96.57 —11.84 —55.70 
2.400 —8.67 94.83 27.96 —25.92 -66.82 160.46 —10.80 —78.31 
2.600 -8.30 80.20 25.00 64,92 —51.30 82.31 —10.52 -95.86 
2.800 —7.29 53.87 22.14 —109.48 —59.49 —104.59 —10.49 —115.28 
3.000 —6.39 21.79 19.45 —154.19 —59.94 171.69 —10.50 —135.43 
3.500 5.73 —69.01 14.37 95.14 61.44 —151.68 —10.93 170.27 
4.000 —2.65 —171.03 4.89 —155.22 —54.56 139.08 12.12 115.56 
4.500 —1.68 86.05 —10.03 -2.17 62.38 —167.12 —11.83 64.71 
5.000 -7.47 —37.28 —0.37 —120.17 —55.98 —148.79 11.14 21.09 
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QAVANTEK 


UTC Series 
Selection Guide 


PRODUCT DESCRIPTION 


The UTC Series is made up of connectored, aluminum cases 
containing substrates that accept 1 to 4 of Avantek’s cas- 
cadable TO-8 packaged devices. Rugged, connectored UTC 
devices are useful for system applications where SMA 
connections are used, for lab gain blocks, or for system 
breadboard applications. 


Available cases and substrates are TC-1 (containing one 
TO-8), TC-2 (containing two TO-8 modules) and the TC-4 
(containing three or four TO-8 modules). 


All of Avantek’s TO-8 UTO amplifiers are available in the TC-1 
package. In addition to these single TC-1 units, Avantek offers 


UTC SERIES SELECTION GUIDE 


Connector options for TC-2 and TC-4 cases are as follows: 


—1 SMA Female on both 

—2 oN Female on both 

-—3 BNC Female on both 

—4 TNC Female on both 

—-5 SMA Male on both 

-6 SMA Male on input/Female on output 
-7 SMA Female on input/Male on output 


the standard line of cascaded TC-2 and TC-4 products 
described in this section. 


Beyond these standard amplifier cascades, the wide range of 
Avantek amplifiers, AGC amps, and limiting amps, can be 
cascaded in various configurations, providing a wide range of 
solutions. An application note is included in this catalog that 
discusses the tradeoffs between NF and other specifications 
as a function of the placement of different TO-8 devices. Spe- 
cial configurations can be ordered from Avantek, or the user 
may assemble an application specific cascade with individual 
TO-8 devices and case parts. 


GROUND 


UTC SERIES MODULAR CASCADED AMPLIFIERS (Guaranteed Specifications @ 0° to 50°C Case Temperature, V = 15 VDC) 


Power Output 3rd-Order VSWR 
Noise for 1 dB Gain Intercept 50 ohms Input Bias 
Frequency Gain Figure Compression _Flatness Point Max. Current 

Range (dB) (dB) (dBm) (dB) (dBm) 7 (mA) Case 
Model MHz Typ./Min. Max. Min. Max. Typ. In/Out Typ. Type 
10 to 500 MHz 
UTC5-200 10-500 26.5/25 24 +6 +15 +22 2.0:1 35 TC2 
UTC5-201 10-500 37/35 ef +7 +1.5 +20 2.0:1 33 TC2 
UTC5-202 10-500 51.5/49 Cae § +6 +1.5 +18 2.0:1 60 TC2 
UTC5-203 10-500 64.5/62 a | +6 +2.0 +18 20:1 70 TC4 
UTC5-210 10-500 27.5/26 3.0 +14 +1.5 +30 2.0:1 78 TC2 
UTC5-211 10-500 38/36 3.5 +14 +1.5 +30 2.0:1 76 TC2 
UTC5-212 10-500 47/45 oe | +14 +1.5 +27 2.0:1 80 TC2 
UTC5-213 10-500 54/52 24 +14 42.0 +27 2.0:1 92 TC2 
UTC5-214 10-500 67/65 af +14 +2.0 +27 20:1 103 TC4 
UTC5-220 10-500 24.5/23 3.5 +23 +1.5 +35 2.0:1 165 TC2 
UTC5-221 10-500 35/33 3.0 +23 +2.0 +35 2.0:1 190 TC4 
UTC5-222 10-500 46/44 3.0 +23 +2.0 +35 2.0:1 193 TC4 
UTC5-223 10-500 60.5/58 3.0 +23 +2.0 +35 2.0:1 210 TC4 
10 to 1000 MHz 
UTC10-210 10-1000 21.5/20 4.5 +11 +2.0 +28 2.0:1 60 TC2 
UTC10-211 10-1000 31/29 3.7 +9 41.6 +20 2.0:1 37 TC2 
UTC10-212 10-1000 41/39 3.7 +9 +2.0 +20 2.0:1 62 TC4 
UTC10-213 10-1000 52/50 3.7 +12 +1.5 +27 2.0:1 101 TC4 
UTC10-220 10-1000 22.5/21 5.0 +20 +2.0 +35 2.0:1 125 TC2 
UTC10-221 10-1000 33/31 4.5 +20 +2.0 +35 2.0:1 150 TC2 
UTC10-222 10-1000 42/40 3.7 +20 42.0 +35 2.0:1 127 TC4 
UTC10-223 10-1000 49/47 3.7 +20 42.0 +35 2.0:1 163 TC4 
10 to 2000 MHz 
UTC20-210 10-2000 19.5/18 5.0 +7 +1.5 +17 2.2:1 41 TC2 
UTC20-211 10-2000 28/26 5.0 +14 +2.0 +29 2.251 91 TC4 
UTC20-212 10-2000 34/32 6.0 +14 +2.0 +29 2.2:1 104 TC4 
UTC20-213 10-2000 40/38 6.0 +12 +2.0 +29 Ze. 126 TC4 


WEIGHT: (typical) TC2 =57 grams; TC4=114 grams 
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GPD SERIES 


SELECTION GUIDE ....................3-234 


MAXIMUM RATINGS AND THERMAL 
CHARACTERISTICS TABLE ........... 


GPD SERIES PRODUCTS, TO-12 CASE 


@GPD-201 w.sc cee eee ee eee ee . 3-236 
SPRREOS 6464404 Seed eee SD eee. 0-237 
PD 251l xtavacove aera eee eae’ ses 3-238 
GPD+252 «nce cen nea ee ewe we eee ee SH2OI 
GPD-401/461 ..........20 222 eee ee 3-240 
GPD-402/462 ..:........ 222 eee ee ee SQA 
GPD-403/463 .........-.-. 22 e eee ee S242 
GPD-404/464 ............. wee ee ee  GHO4G 
GPD-405 266s wea cere wee ete en ee Oe 
SPOT noc vewwciaw es eee i wee eee ee OHLAS 
GPIM-SO2 2s: ckeueevn ceca wee ee ee  OHD4G 
GPD-1001/1061 ....................3-247 
GPD-1002/1062 ....................3-248 
GPD-1003/1063 ....................3-249 
MPIVSe 224 bee Sees aes en eaese .. 3-250 


'GPD Series products are not discussed in this data book in detail. 
Please contact your nearest Avantek distributor, representative, or 
sales office for full details on these products. (See page 18-21 or 
complete list of addresses.) 


QAVANTEK 


GPD Series 
Selection Guide 


PRODUCT DESCRIPTION 


The GPD and GPM amplifiers, available in TO-12 (4-pin) and 
TO-39 (3-pin) packages, are designed for applications which 
require the highest performance-to-cost ratio or where size is 
an important factor. Some versions are equipped with internal 
coupling and bypass capacitors, however the “60” Series 


uses external coupling and bypass capacitors. This gives the 
user freedom to set the low frequency roll-off as needed. The 
GPM modules contain Si MMICs, while the GPD modules are 
discrete hybrid devices. These amplifiers are excellent for IF 
amplification purposes such as mixer postamps. 


QROUND 


V +, RFout 
O 
RF in 
TO-39, p. 16-50 
GPD SERIES LOW COST AMPLIFIERS, TO-39 PACKAGE! 
Guaranteed Specifications at 0° to 50°C Case Temperature 
Gain Gain? Power Output 3rd-Order Input Power 
Frequency over over Noise at 1 dB Gain Gain Intercept (41% Reg.) 
Response 0°to50°C -55°to+85°C Figure Compression’ Flatness Point Voltage Current 
(MHz) (dB) (dB) (dB) (dBm) (+dB) (dBm) (VDC) (mA) 
Model Minimum Minimum Minimum Typical Typical Typical Typical Typical Typical 
GPD-110 0.1-400 — 12 4.0 ~—2.0 1.0 +12 25 10 
GPD-120 0.1-400 — 13 5.5 +8.0 1.0 +24 5.5 25 
GPD-130 0.1-400 — 12 7.0 +17.0 1.0 +27 6.0 60 
GPD-310 0.1-1000 8 7 5.0 —1.0 1.0 +11 2.3 10 
GPD-320 0.1-1000 8 7 5.0 +8.0 1.0 +18 3.0 25 
GPD-330 0.1-1000 i 6 6.5 +16.0 1.0 +26 4.5 60 
GPD-311 0.1-1000 12 11 4.5 +3.0 1.0 +15 2.7 15 
GPD-321 0.1-1000 12 11 4.7 +8.0 1.0 +20 3.5 25 
GPD-331 0.1-1000 10 9 6.0 +16.0 1.0 +28 5.5 60 
GPD-410 0.1-1500 12 11 4.2 +2.5 1.0 +15 20 15 
GPD-420 0.1-1500 11 10 4.7 +8.0 1.0 +20 2.8 25 
GPD-430 0.1-1500 10 9 6.3 +16.0 1.0 +28 5.0 60 


NOTES: 1. Three external capacitors (input, output coupling and RF bypass) are required to establish low frequency roll-off. An external bias 
resistor, with a value determined by the available bias voltage (Rp = [Vcc — Vp] + In, where Ro is the value of the bias resistor (Ohms), 
Vee is the available source voltage, Vp is the required device bias voltage (per specification) and Ip is the device current (per 


specification), is also required. 
2. Military temperature conditions: —55° to +85°C 
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GPD Series 
Selection Guide 


GROUND 
RFIN RFout 
vt CASE GROUND 
GPD SERIES LOW COST AMPLIFIERS, TO-12 PACKAGE TO-12, p. 16-50 
Guaranteed Specifications at 0° to 50°C Case Temperature 
Power Output 3rd-Order Input Power 
Frequency Noise fori1dBGain Gain Intercept (+1% Reg.) 
Response Gain Gain? Figure Compression Flatness Point Current 
(MHz) (dB) (dB) (dB) (dBm) (+dB) (dBm) Voltage (mA) Page 
Model Minimum Minimum __Minimim _ Typical Typical Typical _ Typical VDC Typical Number 
GPD-201 5-200 30 26 3.0 +5 1.0 +13 +15 30 3-236 
GPD-202 5-200 25 23 5.5 +11 1.0 +18 +15 60 3-237 
GPM-552 5-500 33 32 4.5 0 0.2 +14 +15 34 3-246 
GPM-1052 5-1000 20 20 7.0 +8 0.3 +20 +15 60 3-250 
GPD-251 5-200 25 23 4.0 +1 1.0 +10 +5 30 3-238 
GPD-252 5-200 15 14 4.0 0 1.0 +12 +5 11 3-239 
GPD-401/-4611 5-400 13 12 4.0 -2 1.0 +9 +15 10 3-240 
GPD-411 5-400 12 11 3.0 -6 1.0 a4 +15 7 3-245 
GPD-402/-462' 5-400 13 12 8.0 +8 1.0 +18 +15 24 3-241 
GPD-403/-4631 5-400 9 8 7S +16 1.0 +25 +24 65 3-242 
GPD-404/-4641 5-400 9 8 F a +17 1.0 +26 +15 70 3-243 
GPD-405 10-400 13 12 5.0 +24 1.0 +36 +15 90 3-244 
GPD-1001/-10611 5-1000 12 11 6.0 0 1.0 +12 +15 15 3-247 
GPD-1002/-10621 5-1000 12 11 7.0 +6 1.0 +16 +15 27 3-248 
GPD-1003/-10631 5-1000 10 9 7.0 +14 1.0 +25 +15 55 3-249 


NOTES: 1. The 60 Series is the same as the standard series except that three external capacitors are required to establish low frequency roll-off. 
2. Military temperature conditions: —55° to +85°C 


MAXIMUM RATINGS AND THERMAL CHARACTERISTICS TABLE 
Maximum Ratings Thermal Characteristics' 


Continuous Active 
RF Operating “R” Series Transistor 
DC Input Case Storage Burr-in Power 
Voltage} Power Temperature | Temperature | Temperature 
(Volts) (dBm) (°C) (°C) (°C) 

GPD-201 55 to+125 | -€2 to +150 105 1,678,671 

GPD-202 55 to+125 | -62 to +150 105 1,621,478 

GPD-251 -§5 to+125 | -62 to +150 105/105 1,678,323 

GPD-252 56 to +125 | -62 to +150 105 2,000,740 

GPD-401/461 55 to +125 | 62 to +150 90 2,045,316 (401) 
2,388,527 (461) 

GPD-402/-462 55 to +125 | -62 to +150 90 2,325,901 (402) 
2,640,329 (462) 

GPD-403/-463 5 to+125 | -62 to +150 85 3,058,127 (403) 
3,602,215 (463) 

GPD-404/-464 55 to+115 | -62 to +150 85 2,435,672 (404) 
2,512,908 (464) 

GPD-405 55 to +100 | -€2 to +150 55 1,607,022 

GPD-411 55 to+125 | -62 to +150 1052 1,608,303 

GPM-552 55 to+125 | -62 to +150 135/135 — 

GPD-1001/-1061 -§5 to+125 | -62 to +150 105 1,639,228 (1001) 
1,910,397 (1061) 

GPD-1002/-1062 55 to +125 | -62 to +150 105 1,639,228 (1002) 
1,882,476 (1062) 

GPD-1003/-1063 55 to+125 | 62 to +150 869,341 (1003) 
2,101,101 (1063) 

GPM-1052 55 to +125 | -62 to +150 130/130 125/175 _ 


NOTES 1. Values refer to ist and 2nd stage transistors respectively. 
2. For further information, see High Reliability section. 


Re ERR a are i ee TR DR RS i ESR SUN Se LT, PR ARE NBS ETI, OI SY NRT ths HK MBG NSE Be BL LI LE NI EE LD EE cr tha TE AS Lei T TET A in Re BR ES ES BUTTS 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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GPD-201 
QAVANTEK Thin-Film Cascadable Amplifier Module 


5 to 200 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Noise Figure Power Output 

3 3 sc é ‘ 
s Ba ¢° 
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Cc 5 2 g 5 
2 Ler 
2 Es 
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Frequency, MHz 


Frequency, MHz 


Output VSWR 


sa i te a a ae re) 
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-55°C—— - —— 
Third-Order Intercept Point Second-Order Intercept Point 
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& Ea 
25 
0 50 100 150 200 0 50 100 150 200 
Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.22 34.08 —21.48 .03 .00 1.38 45.05 
150.0 1.24 33.63 -31.73 —.07 .56 1.35 42.53 
200.0 1.30 33.06 —41.78 .03 55 1.35 45.17 
250.0 1.33 32.23 —51.68 52 1.35 44.14 
300.0 1.39 31.33 -—60.39 46 1.37 45.09 
350.0 1.42 30.34 —68.41 .40 1.41 42.90 
400.0 1.46 29.22 —74.90 33 1.46 45.16 
450.0 1.49 28.20 -—80.20 .28 1.51 42.67 
500.0 1.51 27.05 —84.95 el 1.55 42.98 
550.0 1.54 25.98 —87.93 18 1.59 43.16 
600.0 1.56 25.02 —91.38 15 1.61 42.20 
650.0 1.57 23.93 —93.28 .08 1.64 41.70 
S-PARAMETERS BIAS = 15.00 VOLTS 

FREQ Si Sa Si2 Sx 

MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .089 —160.6 34.037 —21.5 —42.671 20.2 172 —.6 
150.00 .105 —151.2 33.599 —31.7 —45.997 38.9 .153 8 
200.00 .128 —152.6 33.063 41.6 —45.886 28.4 -150 6.5 
250.00 144 —153.4 32.220 —51.6 —44.026 30.1 .148 13.7 
300.00 162 —156.8 31.300 —60.1 —43.385 56.6 .159 19.6 
350.00 173 —159.8 30.270 —68.4 —43.056 76.0 | 22.6 
400.00 -187 —163.6 29.200 —74.7 —41.723 80.0 186 22.8 
450.00 .199 —167.2 28.195 -80.2 —43.575 79.7 .204 21.9 
500.00 .206 —170.2 27.005 84.7 —43.475 100.7 .216 20.4 
550.00 .214 —174.7 25.949 -87.7 —42.361 109.1 .227 17.7 
600.00 .218 -177.3 24.986 —91.3 —41.674 113.8 .235 15.0 
650.00 .224 -179.3 23.911 —93.2 —41.737 124.4 .242 tte 


PEE SEC EAE SE OEE ET OE SN LOLI IOIL TL ¢ PAE ELIE IE: SOA, DLT IT ELE ES PILL LLANE LOPE CTI ALE NELLIE AIL P GEL CIEE OE EEE AP ERLE LENGE ALONE AE OES BA SRE LIEBE OPEB FIED RG CA ALEC PAE BENE RL OE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK GPD-202 


Thin-Film Cascadable Amplifier Module 
5 to 200 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Noise Figure Power Output 


Noise Figure, dB 
Power Output 
@ 1 dB Gain 
Compression, dBm 


Frequency, MHz Frequency, MHz Frequency, MHz 
Input VSWR Output VSWR 


KEY: #25°C 0 = 100 780 an 
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IP;, dBm 


0 50 100 150 200 0 50 100 150 200 
Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.12 30.00 —16.42 10 .00 TAF 58.12 
150.0 1.17 29.68 —24.50 —.20 43 tee 46.81 
200.0 1.23 29.27 —31.95 10 42 1.25 46.32 
250.0 1.29 28.71 —39.74 .40 1.30 47.00 
300.0 1.34 28.08 —46.54 38 1.35 48.35 
350.0 1.40 27.43 —53.39 35 1.39 45.49 
400.0 1.45 26.61 —59.25 .30 1.43 48.21 
450.0 1.50 25.89 —64.05 .26 1.47 46.06 
500.0 1.53 25.03 68.45 21 1.49 46.03 
550.0 1,57 24.18 —71.53 .19 1.51 44.99 
600.0 1.61 23.41 —75,32 18 1.53 45.06 
650.0 1.63 22.52 -77.92 By ia 1.54 44.21 
700.0 1.65 21.77 -—79.36 .07 1.55 43.24 
750.0 1.68 21.03 —80.55 .07 1.55 43.10 
S-PARAMETERS BIAS = 15.00 VOLTS 

FREQ a. es ae a Seen S22 

MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .053 -93.5 29.974 —16.5 —47.603 33.3 .087 22.5 
150.00 .078 -97.9 29.675 —24.5 —45.367 75 101 32.5 
200.00 103 —105.1 29.286 -31.8 —46.409 14.1 118 36.0 
250.00 A127 —114.3 28.726 39.8 —47.945 63.9 .130 38.2 
300.00 .150 —120.9 28.084 46.4 —45.731 52.9 .150 38.0 
350.00 .168 —126.8 27.376 —53.5 —45.001 66.9 -163 37.4 
400.00 186 —133.4 26.609 59.1 —44,.254 77.6 175 35.8 
450.00 .201 -139.3 25.889 64.1 —45.714 91.1 .188 33.7 
500.00 214 -—144.3 25.004 -68.2 —46.501 95.0 197 31.3 
550.00 1224 —149.3 24.177 -71.4 —44.719 109.6 .205 27.9 
600.00 .234 -153.8 23.397 -75.3 —43.458 112.8 211 25.3 
650.00 .244 —157.0 22.526 -77.9 —43.576 129.7 .213 217 
700.00 .252 —161.3 21.772 —79.2 —44,257 145.0 .216 18.8 
750.00 .260 —165.0 21.026 -80.4 —42.019 148.5 217 14.8 


ES a A aaa TR SIE BEE, SE EE AEA BES REET STS TE EL MEDELITE SRE A LEE SE A NLS ELLIE EN ALANA DE EDEL DLA 
Avantek, Inc. ~. 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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GPD-251 
QAVANTEK Thin-Film Cascadable Amplifier Module 


5 to 200 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Power Output 


Noise Figure 


t 


Gain, dB 
Power Output 
@ 1 dB Gain 


Compression, dBm 
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 5.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.30 26.85 —18.13 11 .00 1.12 49.96 
150.0 1.34 26.52 —27 .54 —.23 .50 1.12 49.00 
200.0 1.43 26.01 —36.25 11 47 1.14 44.42 
250.0 1.50 25.41 —44.49 44 1.15 47.30 
300.0 1.57 24.63 —51.92 .40 1.16 48.12 
350.0 1.63 23.87 —58.94 38 1.18 44.41 
400.0 1.68 22.97 —65.67 32 1.19 47.34 
450.0 1.73 22.04 —70.41 .26 1.19 48.00 
500.0 1.76 21.18 —74.90 .23 1.19 49.28 
550.0 1.79 20.19 —78.51 19 1.19 45.90 
600.0 1.82 19.32 —81.65 15 1.18 46.52 
650.0 1.83 18.46 —83.95 ot leg 45.45 
700.0 1.85 17.61 -85.55 .07 1.17 46.48 
750.0 1.87 16.81 —86.49 .04 1.16 45.87 
S-PARAMETERS BIAS = 5.00 VOLTS 

FREQ Si Sa Si2 Sx 

MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .139 —162.5 27.137 —18.5 —44.479 38.4 .050 175.0 
150.00 .159 —154.9 26.804 —28.2 —47 .583 20.7 .058 170.5 
200.00 185 —156.6 26.299 —36.7 —48.131 16.6 .066 161.4 
250.00 .206 —159.2 25.656 —45.2 —47.285 55.0 .073 152.3 
300.00 .227 —162.4 24.852 —52.4 —44.079 39.6 .079 142.0 
350.00 .249 —166.4 24.046 —59.7 —46.115 68.9 .085 133.8 
400.00 .264 —170.0 23.168 —66.3 —44.291 66.4 .089 125.7 
450.00 art —173.8 22.228 -71.2 —47.319 68.9 .086 117.8 
500.00 .278 —178.1 21.313 —75.4 —47.221 82.0 .089 110.9 
550.00 .288 177.5 20.337 -79.1 —47.594 104.2 .087 104.6 
600.00 .297 175.1 19.458 —82.2 —44.654 101.1 .086 98.6 
650.00 .298 173.5 18.598 —84.7 —45.687 129.1 .082 92.7 
700.00 .290 170.1 17.711 -85.9 —45.548 123.8 .078 86.8 
750.00 .296 165.8 16.899 —86.8 —44.792 138.8 .075 81.3 


SN VO SII NEE LEV ESI ESSE LM AE NYY GIT REALE LE TR, BSE BOLI ETE TEL FAILS ELE LABELED PORE LE TEE ELE EISLER EINES ED BIER IOS ETE AEE BER BD DE SINE LRRD ELE DSA SVE TELLS LES, AOS ILE LIES EOI OIE GE TEI AGG ES. OE LOE GTI RRE NE ERIE IE GED 
Avantek, Inc. - 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK —_ 


Thin-Film Cascadable Amplifier Module 
5 to 200 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +5 VDC unless otherwise noted) 


Noise Figure — Power Output 
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 5.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 Tey 17.72 170.96 21 .00 1.48 45.93 
150.0 1.27 17.11 167.48 —.43 16 1.44 37.18 
200.0 1.24 16.47 165.32 21 .08 1.59 38.02 
250.0 1.24 15.74 164.43 10.00 1.65 34.80 
300.0 1.23 15.14 165.41 19.95 1.73 34.26 
350.0 1.24 14.43 166.16 19.90 1.80 29.16 
400.0 1:27 13.78 169.08 19.88 1.84 27.98 
450.0 1.30 13.23 170.54 19.88 1.88 27.23 
500.0 1.33 12.53 173.43 19.83 1.92 26.82 
550.0 1.35 12.11 176.61 19.85 1.94 26.84 
600.0 1.38 11.62 178.84 19.82 1.98 26.63 
650.0 1.43 11.06 —176.94 19.81 2.02 26.40 
700.0 1.47 10.73 -—174.33 19.85 2.06 26.18 
750.0 1.51 10.33 —171.41 19.83 2.09 26.13 
S-PARAMETERS BIAS = 5.00 VOLTS 

FREQ Si Sa S42 S22 

MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .095 174.6 17.662 170.2 —26.104 21.1 163 28.8 
150.0 .095 177.6 17.021 167.3 —25.690 29.1 .204 26.8 
200.0 093 ~178.2 16.449 165.7 25.590 36.2 228 22.4 
250.0 .097 —174.3 15.644 164.8 —25.752 44.2 .250 19.1 
300.0 .107 —175.0 15.066 165.5 —25.551 51.8 .269 14.8 
350.0 121 -171.0 14.409 166.3 —25.690 60.5 .288 Wo 
400.0 .130 —171.4 13.793 169.3 —25.566 69.6 .297 7.8 
450.0 .136 —-171.8 13.213 170.4 —25.902 79.1 .307 4.1 
500.0 .146 -174.8 12.501 173.2 ~25.790 86.4 .315 8 
550.0 163 -—179.2 12.106 176.3 —25.933 96.0 322 —2.6 
600.0 .180 —178.7 11.591 178.7 —25.795 106.1 328 -6.5 
650.0 .188 —178.3 11.007 -177.2 —25.731 115.1 .338 —10.0 
700.0 -191 178.8 10.668 -174.9 —25.587 125.0 347 —12.7 
750.0 .202 175.5 10.246 -171.8 —25.558 134.1 .352 —16.1 


TET AS ETAT INES RIN PIER AN LE EELS 2 SECO RELI ELE ELIT CRIES LIED ALE LI IE, IED BEE ESE EOS SANTEE, OE EAT ISIE TLR SA DR STEAD Ft BD EPA BEY PLEO RAE ER a RENEE oP TBA EES Te EER ED EL LSE RN EO NESE EEL SOCRATES 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thls Data Book. 
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GPD-401/461 
QAVANTEK Thin-Film Cascadable Amplifier Module 


5 to 400 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Noise Figure Power Output 


Power Output 
@ 1 dB Gain 
Compression, dBm 
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.52 15.67 173.87 —.28 .00 1.29 21.66 
150.0 1.53 15.59 170.27 —.06 19 1.33 21.44 
200.0 1.56 15.63 167.02 51 on 1.38 21.20 
250.0 1.61 15.64 162.47 -.20 .22 1.44 21.21 
300.0 1.68 15.71 159.15 .30 21 1.53 20.98 
350.0 1.79 15.81 154.98 —.04 .23 1.63 20.79 
400.0 1.93 15.68 150.97 —.22 21 1.76 20.73 
450.0 2.13 15.70 147.51 .25 1.92 20.67 
500.0 2.39 15.56 141.80 .27 2.12 20.47 
550.0 2.70 15.33 137.78 sf 2.33 20.28 
600.0 3.08 15.26 132.21 33 2.60 20.44 
650.0 3.52 14.74 126.06 .29 2.91 20.34 
700.0 3.99 14.25 121.67 20 3.26 20.34 
750.0 4.48 13.80 117.03 .28 3.59 20.42 
S-PARAMETERS BIAS = 15.00 VOLTS 

FREQ Si Sa S12 S2 

MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .202 -—170.8 15.633 173.7 —21.532 14.5 128 20.6 
150.00 .210 —166.4 15.577 170.1 —21.411 16.8 .139 33.2 
200.00 .218 —163.9 15.614 167.1 —21.411 22.1 .161 41.4 
250.00 .229 —159.3 15.620 162.4 —21.236 28.0 .182 47.3 
300.00 .252 —156.3 15.674 159.2 —20.928 32.5 .210 49.9 
350.00 .283 —153.6 15.743 154.9 —20.848 38.3 .239 52.8 
400.00 319 —152.7 15.647 151.1 —20.562 42.9 .273 55.1 
450.00 .361 —153.5 15.694 147.4 —20.685 46.0 .310 §5.2 
500.00 .408 —155.5 15.502 142.0 —20.475 50.7 355 54.6 
550.00 456 —159.0 15.279 137.8 —20.305 54.1 .398 52.9 
600.00 .510 —163.6 15.203 132.2 —20.351 ag 441 50.3 
650.00 .558 —168.7 14.701 126.1 —20.361 62.4 .487 46.7 
700.00 .594 —174.6 14.199 121.8 —20.367 65.4 .528 42.7 
750.00 .633 179.5 13.755 117.2 —20.424 68.8 565 37.8 


EET LEST SBI LE GI EE ELE FM DA EEE EE MERE TE TE TITEL E 9 EEL SELES EET EN, ETE LL EEL M AS. PE EGE DERE AIDS LESSEE BE HELE DIA ELE LESLIE DELL UA INBEV ERLE PEN IOL SEMI TEE LEE LED NE ENA ELIT ELA AI Ly Hi BS 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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/p, AVANTEK GPD-402/462 


Thin-Film Cascadable Amplifier Module 
5 to 400 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Gain Noise Figure Power Output 


Noise Figure, dB 
Power Output 
@ 1 dB Gain 
Compression, dBm 


Frequency, MHz Frequency, MHz Frequency, MHz 
Input VSWR Output VSWR 


VSWR 
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.63 14.33 174.29 .02 .00 1.45 23.70 
150.0 1.60 14.23 170.90 .05 18 1.46 23.27 
200.0 1.56 14.24 167.76 33 .20 1.45 22.92 
250.0 1.53 14.17 163.59 —.40 .20 1.45 22.76 
300.0 1.53 14.23 160.48 —.11 19 1.45 22.49 
350.0 1.55 14.22 156.84 —.32 18 1.47 22.00 
400.0 1.58 14.09 154.18 43 aig 1.51 21.79 
450.0 1.68 14.11 150.88 21 1.54 21.28 
500.0 1.83 13.97 146.56 21 1.61 21.01 
550.0 2.06 13.81 143.23 .22 1.70 20.54 
600.0 2.33 13.76 138.65 .26 1.82 20.37 
650.0 2.67 13.38 133.97 24 1.97 20.05 
700.0 3.08 13.05 130.10 .22 2.15 19.79 
750.0 3.60 12.74 126.17 24 2.35 19.62 
800.0 4.17 12.36 121.50 me 2.58 19.88 
S-PARAMETERS BIAS = 15.00 VOLTS 

FREQ Si Sa Si2 Sz 

MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .235 —179.6 14.333 174.0 —23.399 15.6 183 3.2 
150.00 .230 —178.7 14.267 170.8 —23.288 23.6 181 8.7 
200.00 221 —177.6 14.297 167.9 —23.158 28.4 -183 11.3 
250.00 .209 —173.3 14.225 163.6 —22.753 36.3 181 14.4 
300.00 .207 —168.0 14.267 160.7 —22.286 42.9 185 18.2 
350.00 212 —160.8 14.253 156.9 —22.099 49.7 .187 24.2 
400.00 .228 —154.2 14.179 154.0 —21 .392 55.4 -196 29.4 
450.00 .258 —148.9 14.178 150.5 —21.186 58.8 .209 34.4 
500.00 .298 —146.4 13.985 146.4 —20.985 64.6 231 38.2 
550.00 -346 —145.8 13.839 142.9 —20.484 67.1 .259 41.0 
600.00 .400 —147.2 13.746 138.4 —20.250 71.3 .292 41.7 
650.00 457 —150.1 13.382 133.7 —20.036 75.1 329 41.1 
700.00 512 —154.7 13.047 130.0 —19.837 77.9 .366 39.4 
750.00 569 —159.7 12.735 126.1 —19.672 79.9 .406 36.7 
800.00 617 —164.5 12.341 121.4 —19.820 81.9 441 32.8 


LEADS SS ULL ASL Ss ET Ta RENO EA ISR DOS TL Es OT IE STE SR PP ES OA AEE LS LAI LES AEE ELLIS ELD TOILED E AD GH LEENA ET ELIE OL TEE ETE RD LEAL LENCE) 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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GPD-403/463 
QAVANTEK Thin-Film Cascadable Amplifier Module 


5 to 400 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +24 VDC unless otherwise noted) 


Noise Figure 
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READINGS BIAS = 24.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.07 10.50 176.22 39 .00 1.65 20.66 
150.0 1.10 10.37 174.17 56 15 1.63 20.24 
200.0 Lae 10.33 170.97 —.40 16 1.62 20.03 
250.0 1.16 10.14 168.32 —.83 AS 1.60 19.76 
300.0 1.19 10.14 166.45 —.47 10 1.57 19.52 
350.0 1.24 10.04 164.55 —.13 .09 1.55 19.09 
400.0 1.28 9.95 163.35 .88 .08 1.51 18.72 
450.0 1.33 9.79 161.56 .08 1.48 18.40 
500.0 1.38 9.59 160.50 .07 1.45 18.10 
550.0 1.45 9.46 158.96 10 1.41 17.64 
600.0 1.52 9.24 156.90 .08 1.39 17.26 
650.0 1.61 9.05 155.95 .07 1.35 16.95 
700.0 1.70 8.89 154.22 10 1.32 16.50 
750.0 1.81 8.64 152.36 10 1.29 16.19 
800.0 1.95 8.31 150.69 .08 1.28 16.00 
S-PARAMETERS BIAS = 24.00 VOLTS 
FREQ Si Sa Si2 Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .033 -121.8 10.482 176.1 —20.574 17.0 .248 -11.4 
150.00 .049 -116.6 10.369 174.0 -20.272 24.0 .242 -16.0 
200.00 .059 -115.5 10.352 171.1 -20.208 30.4 .236 -20.6 
250.00 .075 -115.0 10.160 168.3 —19.797 38.1 231 —26.7 
300.00 .089 -117.5 10.149 166.6 -19.324 44.8 .226 -31.3 
350.00 105 —119.1 10.018 164.4 —19.131 51.8 mis —37.4 
400.00 126 —121.5 9.947 163.4 —18.672 58.1 .204 —43.6 
450.00 144 —123.9 9.812 161.4 —18.416 63.5 193 —50.0 
500.00 162 —126.4 9.572 160.6 —18.125 69.5 -183 —56.3 
550.00 182 —130.4 9.470 158.9 —17.575 74.6 173 -63.3 
600.00 .209 -133.6 9.238 156.9 -17.317 78.9 .162 -70.1 
650.00 .237 —136.8 9.045 155.9 —16.931 84.5 .150 -76.9 
700.00 .262 —141.5 8.896 154.2 —16.538 88.7 140 82.6 
750.00 .291 —146.6 8.638 152.4 —16.183 93.1 127 -89.8 
800.00 323 —151.3 8.281 150.7 —16.035 96.6 120 -96.3 


8 FETE EL AEA SOS EE EME LP RS SAE RELI ERIE RET PERRET RE NE ANDY Ne RAE RE oe AES ROI 5 BEER ET LEAN BN ETA EAS EE EDIE SID TE SNE ETE BOND OA POEL SE BEANE IPR. LPEEE Fe NENG ER BLT NRE ARB 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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QAVANTEK 


GPD-404/464 


Thin-Film Cascadable Amplifier Module 
5 to 400 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Frequency, 


KEY: +25°C 


MHz 


485°C — — — — 


-55°C 


Noise Figure 


oe © 


Noise Figure, dB 


Frequency, MHz 
Input VSWR 


1) 100 
Frequency, MHz 


300 


Power Output 
@ 1 dB Gain 
Compression, dBm 


Power Output 


100 200 300 400 
Frequency, MHz 


Output VSWR 


100 200 300 400 
Frequency, MHz 


Second-Order Intercept Point 


Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.32 10.54 178.94 .07 .00 4.71 22.94 
150.0 1.33 10.48 177.20 —.07 .07 1.10 22.53 
200.0 1.36 10.48 176.26 55 10 1.09 22.11 
250.0 1.40 10.44 173.60 53 11 1.10 22.07 
300.0 1.44 10.49 172.17 —.39 .07 1.08 21.80 
350.0 1.50 10.56 171.03 .04 .07 1.09 21.43 
400.0 1.57 10.59 169.72 31 .07 1.10 21.09 
450.0 1.66 10.55 168.68 .06 1.12 20.76 
500.0 1.75 10.56 167.56 .08 1.14 20.52 
550.0 1.90 10.46 165.67 10 1.18 20.09 
600.0 2.05 10.38 163.83 sat 1.22 19.87 
650.0 2.23 10.32 161.76 13 1.25 19.52 
700.0 2.44 10.17 159.27 13 1.28 19.16 
750.0 2.72 9.94 156.96 13 1.31 18.89 
S-PARAMETERS BIAS = 15.00 VOLTS 

FREQ Si1 Sa Si2 Sx 

MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 134 —164.2 10.510 178.5 —22.866 13.7 .053 —22.2 
150.00 142 —158.3 10.495 176.9 —22.529 21.5 .051 —32.2 
200.00 .153 —155.0 10.485 176.3 —22.392 28.5 .044 -~42.6 
250.00 163 —150.7 10.466 173.4 —21.934 35.5 .043 -60.8 
300.00 .181 —147.2 10.488 Tie —21.655 41.8 .043 —76.1 
350.00 -199 —144.4 10.519 170.9 —21.382 47.4 .042 —100.2 
400.00 .222 —142.7 10.578 169.8 —20.861 54.1 .046 —123.8 
450.00 .247 —142.3 10.548 168.6 —20.826 58.2 .056 —141.5 
500.00 277 —142.3 10.518 167.6 —20.497 64.2 .065 —156.4 
550.00 .308 —143.0 10.458 165.6 —19.989 68.7 .081 —170.0 
600.00 .343 —144.5 10.363 163.8 —19.753 73.0 .096 179.2 
650.00 381 —146.5 10.318 161.7 —19.460 78.4 110 170.6 
700.00 421 —149.8 10.161 159.3 —19.193 81.3 124 161.3 
750.00 465 —-153.5 9.929 157.0 —18.834 84.9 .133 154.1 

Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 95935 =. Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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GPD-405 
QAVANTEK Thin-Film Cascadable Amplifier Module 


10 to 400 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Noise Figure Power Output 


Noise Figure, dB 
Power Output 
@ 1 dB Gain 


Compression, dBm 
BBR RSN 


° 


0 100 200 300 400 0 100 200 300 400 100 200 300 400 


Frequency, MHz 


nput VSWR 


IP;, dBm 


i) 100 200 300 400 *0 100 200 300 400 
Frequency, MHz Frequency, MHz Frequency, MHz 


KEY: +25°C 
+85°C— ——— 
-55°C 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


S-PARAMETERS BIAS = 15.00 VOLTS 

FREQ Sa Sa Si2 Sx 

MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 177 Veit 13.5 146.1 —19.5 -18,7 .069 —51.5 
120.00 179 174.0 13.5 138.2 —19.4 —23.9 .064 —54.0 
140.00 182 170.8 13.5 130.5 —19.4 —29.2 .059 —56.6 
160.00 185 167.7 13.4 123.1 —19.5 —34.1 .054 —59.6 
180.00 .190 164.5 13.4 115.7 —19.5 —38.3 .048 62.8 
200.00 .194 161.4 13.4 108.3 —19.4 —42.5 .042 -66.8 
220.00 .198 158.5 13.5 100.8 -19.4 —47.2 .036 —70.1 
240.00 .203 155.5 13.4 93.2 —19.3 —51.8 .030 72.3 
260.00 .208 152.5 13.4 85.5 —19.3 —56.7 .024 —73.0 
280.00 .213 149.5 13.4 77.9 -19.2 61.8 .017 -69.2 
300.00 .218 146.8 13.4 70.4 —19.3 —-67.1 .010 —43.5 
320.00 .225 143.6 13.4 62.7 —19.4 —71.7 .011 +7.2 
340.00 .232 140.5 13.3 55.0 -19.4 —75.5 .019 +32.5 
360.00 .240 137.2 13.3 47.2 —19.4 -80.1 .030 +37.5 
380.00 .249 133.8 13.2 39.6 —19.3 —84.9 .042 +35.6 
400.00 .258 130.6 13.2 31.7 -19.3 -—90.0 .055 +31.3 
500.00 317 111.4 12.6 —9.0 —19.9 -—113.6 145 —4.6 
600.00 394 87.7 11.5 —50.2 —20.6 —135.9 .246 —49.2 
700.00 .476 63.3 9.8 —87.2 —21.1 —134.0 .343 —92.4 


OIE GA TNA AE OST ELEN GPE LS A A TEP De BEY ROR TM RS Neh 28S LARD REE DP LTE OA I OE ad Re ala Sd Sa DORN SE BB A RE EI EAI NO ELTON DE ELE A LIT LSI TGP LOR ESE Gin ae DEN REE ES ETRE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK GPD-411 


Thin-Film Cascadable Amplifier Module 
5 to 400 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Noise Figure Power Output 


Power Output 
@ 1 dB Gain 
Compression, dBm 


0 100 200 300 400 0 100 200 300 400 
Frequency, MHz Frequency, MHz 
Input VSWR 
2.0 
oc 
é : 
> > 
KEY: +25°C t 
+85°C——— — i) 100 200 300 400 
-55°C -_— Frequency, MHz 
Second-Order Intercept Point 
E 
fea] 
=] 
Pg 
4 4 
0 100 200 300 400 0 100 200 300 400 
Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.16 14.43 175.96 45 .00 1.07 18.89 
150.0 1.13 14.41 173.40 16 15 1.10 19.16 
200.0 1.10 14.29 170.52 —.44 14 1.15 19.03 
250.0 1.10 14.28 168.36 —.33 13 1.20 18.85 
300.0 1.32 14.23 165.99 —.43 mt 1.28 18.88 
350.0 1.19 14.20 164.26 1 10 1.37 18.59 
400.0 1.32 14.25 162.37 48 16 1.48 18.42 
450.0 1.52 14.18 158.38 .20 1.64 18.18 
500.0 1.81 14.18 155.28 25 1.87 18.08 
550.0 2.30 14.30 149.36 36 2.19 17.81 
600.0 3.29 14.01 142.52 42 2.64 18.00 
650.0 5.62 13.78 134.30 oF 3.31 18.38 
700.0 11.68 12.74 122.18 .64 4.43 19.33 
750.0 33.90 10.82 111.34 43 5.77 21.27 
S-PARAMETERS BIAS = 15.00 VOLTS 

FREQ Si Sa Sz Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 115 161.8 14.519 175.6 —19.416 9.5 OFF 3.7 
150.00 103 148.8 14.369 173.3 —19.099 13.9 .087 —4.6 
200.00 .080 138.6 14.309 170.8 —19.092 16.5 .104 —14.0 
250.00 .058 119.0 14.233 168.2 —18.857 20.5 129 —20.5 
300.00 .039 77.3 14.239 166.1 —18.869 24.2 .150 -—30.7 
350.00 .055 10.4 14.208 163.9 —18.565 26.4 .180 —40.9 
400.00 .104 —18.9 14.240 161.7 —18.388 28.8 .214 —51.0 
450.00 175 —35.7 14.104 157.7 —18.086 29.4 .252 —62.4 
500.00 .266 —49.1 14.058 154.7 —17.961 28.8 .304 72.5 
550.00 387 61.9 14.128 148.9 —17.553 26.1 368 -83.2 
600.00 .528 —75.7 13.762 142.3 —17.693 19.0 .442 —94.6 
650.00 .696 —91.4 13.447 135.0 —18.240 12.3 .523 —106.1 
700.00 855 —108.8 12.485 124.3 —19.094 1.4 .610 —119.7 
750.00 979 —127.6 10.764 114.0 —21.247 —12.1 .681 —133.0 
LEIS TARE EIS SITE ST AEE SEONG YES EMO TELE REE NE AER SE PEATE ISLE Ob LBCIE EROA SINE DECENT CAIN AL NOE SE a tt ot NA TR at EERE. BLD a AB ENR ES AE ET I ALS to RRL CRA BR SENIOR RP ER, DEERE ES 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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GPM-552 
QAVANTEK High-Gain Amplifier Module 


5 to 500 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Noise Figure Power Output 
£ 
: : as: 
oo 
a=) 5 & o & 
r= > co 
£ ic 57 ¢ 
& g 7G 
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Frequency, MHz Frequency, MHz Frequency, MHz 
Input VSWR Output VSWR 
KEY: +25°C 
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0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE GPDEL VSWR ISOL 
MHz IN dB DEV ns OUT dB 
100.0 1.06 37.36 —2.73 .00 1.13 46.24 

150.0 1.06 37.39 -.81 52 1.18 46.82 
200.0 1.01 37.48 .99 56 1.18 42.08 
250.0 1.04 37.54 1.50 59 1.19 49.53 
350.0 1.09 37.55 1:75 .67 1.26 42.90 
400.0 1.08 37.53 46 .69 1.31 46.05 
450.0 1.12 37.58 —.54 ma 1.33 44.11 
500.0 1.14 37.58 —2.72 13 1.36 43.15 

LINEARIZATION RANGE: 100.0 to 500.0 MHz 

S-PARAMETERS BIAS = 15.00 VOLTS 

31.80 mA 
FREQ S11 Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 

100.00 .023 —45.3 38.196 —13.4 —43.252 9.0 .092 —17.3 
150.00 .041 —20.9 38.216 —21.2 —44.382 34.7 .075 —23.9 
200.00 .022 —28.8 38.317 —28.5 —46.343 22.8 .076 —22.7 
250.00 .041 -17.8 38.378 —36.1 —47.346 35.2 .080 —21.0 
300.00 .023 16.3 38.387 44.4 —45.052 36.7 .086 —21.8 
350.00 .045 7. 38.338 —53.1 —45.824 42.7 103 —28.9 
400.00 .048 —3.8 38.267 62.4 —43.623 56.2 .120 -33.1 
450.00 .061 19.3 38.156 —72.0 —44.366 45.5 135 —41.0 
500.00 .075 23.3 38.074 —81.7 —43.714 51.5 145 —46.5 
550.00 .080 17.2 37.911 —91.7 —43.756 48.8 .156 —52.7 


CLLR AIS PILE ET IST EERE IS, AERIS EB DLE ET OS GAT DS MIE EEE TION EIS LE ENT MEET RE VIA ES EPRI DY LEIS NAEP PR SI NY STP TK AIS PRN BLE EAST LEELA IT STB LEO ODE EEE EES FETE, SEAT IEEE § BET EAS 
Avantek, Inc. - 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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GPD-1001/1061 
QAVANTEK Thin-Film Cascadable Amplifier Module 


5 to 1000 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Noise Figure 


Power Output 


Power Output 
@ 1 dB Gain 
Compression, dBm 
wo a a 


0 200 400 600 9800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 


Input VSWR Output VSWR 


KEY: +25°C _ 
+85°C———— . 
-55°C on Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point 
A 
of 
12 
0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.29 12.80 175.00 —1.27 .00 1.55 21.19 
200.0 1.25 12.70 171.12 -.70 15 1.57 20.80 
300.0 1.20 12.70 165.90 —.76 13 1.59 20.73 
400.0 1.48 12.68 161.70 19 10 1.59 20.57 
500.0 a 12.69 157.36 .98 14 1.60 20.31 
600.0 lee 12.82 152.75 1.51 14 1.58 20.06 
700.0 1.18 12.91 148.43 2.34 14 1.57 19.83 
800.0 1.26 13.20 142.15 1.21 47 1.54 19.55 
900.0 1.33 13.44 135.24 -.56 .25 1.48 19.29 
1000.0 1.40 13.89 125.84 4.81 .33 1.48 18.85 
1100.0 1.66 14.25 110.43 49 1.60 18.52 
1200.0 2.65 14.09 88.12 .66 1.95 19.60 
1300.0 5.16 11.75 67.01 53 2.26 21.99 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Sa Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 126 176.0 12.781 175.4 —20.769 6.5 .216 8 
200.00 .109 170.2 12.735 171.2 —20.961 11.4 .222 3.4 
300.00 .090 167.9 12.693 165.9 -20.665 18.5 .228 3.6 
400.00 .070 176.0 12.683 161.8 —20.550 24.4 .229 3.1 
500.00 .051 -165.9 12.662 157.5 -20.195 28.3 .232 6 
600.00 .059 —137.8 12.787 152.8 —20.108 32.5 .228 —2.0 
700.00 .084 —125.1 12.899 148.5 -19.851 36.3 .224 —4.7 
800.00 are —134.4 13.175 142.2 —19.505 38.1 .213 —8.0 
900.00 145 —153.4 13.447 135.5 —19.210 38.4 .198 —-6.6 
1000.00 .170 169.8 13.865 126.0 —18.813 37.5 195 —.2 
1100.00 .247 112.2 14.251 110.7 —18.550 32.7 .234 7.1 
1200.00 .450 52.0 14.090 88.5 —19.649 25.2 322 —4 
1300.00 .675 a f 11.730 67.1 —21.993 21.1 .390 -19.1 
1400.00 .789 -—33.2 7.973 53.1 —23.851 29.5 364 —40.5 
1500.00 831 —54.8 4.163 50.8 —24.626 37.0 302 —53.1 


OD AT SS PEE SA ETD ET LE RLS PEIN EIS LL EI TL STIRS LIA ERIE LEY EEE TTDI AIEEE P ECOG TES RIGOLE, ILS LINEAL POE LES, ANGLE 6 ERR LLIN ELE EGR DEEL AE LD LO BEG ALE GRMN SLEVIN DE DOLE TELAT NINE ESL ICG BEDE DLL DLER EAEL ELE PLEA SIE ORES 
Avantek, Inc. - 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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GPD-1002/1062 
QAVANTEK Thin-Film Cascadable Amplifier Module 


5 to 1000 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Noise Figure 


Power Output 
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.29 14.23 174.38 —.16 .00 1.26 24.09 
200.0 1.26 14.06 167.94 —.52 19 L2¢ 23.33 
300.0 1.21 13.97 161.47 —.93 16 1.29 23.49 
400.0 L117 13.83 156.06 —.27 14 1.30 23.05 
500.0 1.18 13.67 150.80 53 14 1.31 22.61 
600.0 1.23 13.57 145.27 1.08 .16 1.30 22.14 
700.0 1.30 13.44 139.93 1.82 17 1.29 21.64 
800.0 1.39 13.43 133.32 1.29 18 1.26 21.23 
900.0 1.44 13.41 125.77 —.18 .26 1.20 20.79 
1000.0 1.49 13.53 115.90 —3.99 .33 1.18 19.94 
1100.0 1.76 13.51 100.99 48 1.25 19.43 
1200.0 2.74 12.87 80.86 .59 1.43 19.96 
1300.0 5.08 10.21 60.92 44 1.57 21.81 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 130 1772 14.212 174.2 —23.883 10.1 114 1.0 
200.00 115 174.5 14.090 168.1 —23.830 14.4 118 9.1 
300.00 .094 177.6 13.974 161.6 —23.220 23.4 ler 9.4 
400.00 .081 —168.4 13.831 156.2 —22.778 31.2 .130 9.0 
500.00 .081 —150.6 13.638 150.9 —22.618 36.0 134 6.5 
600.00 102 —139.1 13.535 145.2 —22.092 41.8 132 3.1 
700.00 131 —138.6 13.423 139.9 —21.605 45.5 Ri7 —-1.0 
800.00 162 —150.9 13.412 133.3 —21.127 48.1 115 -6.2 
900.00 178 -171.3 13.416 126.0 —20.662 48.3 .097 —5.4 
1000.00 .197 151.2 13.496 116.0 —19.983 47.6 .084 10.0 
1100.00 wie 95.7 13.510 101.1 —19.447 42.2 ate 29.1 
1200.00 462 40.7 12.865 81.0 —20.066 34.7 ave 19.4 
1300.00 .668 —4.2 10.191 60.9 —21.823 26.8 .225 —4.7 
1400.00 793 —37.1 6.343 §1.1 —24.091 28.3 .213 —28.4 
1500.00 .837 —58.2 2.570 50.1 —25.353 36.2 174 —48.3 


AAAS EL PERS A RIAD DL LY INET LIE 5 ESS EIT ALPE ELEC TELE IB LEDER LIES SELENA LINES NED eM LLL GLO ALLELE TEE BS ESE NODE Ot POLE SE CLARA AAA AEM RE IR APIO BPA EDR EB EI i EO BAD RR 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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, AVANTEK GPD-1003/1063 


Thin-Film Cascadable Amplifier Module 
5 to 1000 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Noise Figure Power Output 
2 = a 
Bo 8 
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600 = 800 0 200 400 600 800 1000 
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KEY: +25°C 
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22 
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Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.13 11.32 161.40 —.60 .00 1.46 22.29 
200.0 1.17 11.18 141.34 —1.28 54 1.43 22.12 
300.0 1.23 11.14 122.54 -.68 1 1.39 21.89 
400.0 er 10.98 104.21 .36 51 1.34 21.62 
500.0 1.31 10.84 86.05 1.58 53 1.29 21.29 
600.0 1.36 10.72 66.56 1.47 52 1.26 21.00 
700.0 1.41 10.74 47.59 1.88 oF 1.26 21.02 
800.0 1.53 10.67 26.70 38 56 1.22 19.34 
900.0 1,50 10.75 6.68 —.23 .59 1.24 18.98 

1000.0 1.54 10.88 —16.41 —3.94 .00 1.28 18.61 
LINEARIZATION RANGE: 100.0 to 1000.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .053 —123.2 11.016 171.9 —21.498 11.5 .149 —9.5 
200.00 .086 —119.4 11.120 167.0 —22.503 5.8 125 —16.6 
300.00 .082 —127.5 11.249 160.5 —20.865 25.2 .148 —22.0 
400.00 -104 —130.2 10.924 154.6 —21.173 25.7 .139 —38.5 
500.00 113 —132.5 10.857 148.1 —21.142 33.8 144 —49.3 
600.00 .137 —146.1 10.755 141.8 —21.214 33.8 136 64.1 
700.00 144 —157.4 10.768 135.9 —20.690 39.1 .147 -77.9 
800.00 .153 —169.4 10.778 127.8 —20.598 43.3 .156 —93.9 
900.00 .186 169.2 10.973 120.2 —19.731 40.8 or —109.0 
1000.00 .207 136.3 11.218 109.3 —18.887 36.1 .160 —128.3 
1100.00 .293 88.5 11.458 95.4 —20.163 40.2 .165 —152.0 
1200.00 .455 32.3 10.592 76.2 —19.339 31.5 .144 —175.6 
1300.00 .646 —15.4 8.449 55.5 —19.985 24.1 132 169.3 
1400.00 .763 —50.0 5.442 43.9 —21.462 20.9 .133 154.4 
1500.00 .820 —75.6 2.652 39.0 —22.083 25.1 .133 138.6 
1800.00 .862 —94.2 174 37.8 —22.710 30.6 145 117.1 
1700.00 892 —109.5 —2.115 35.7 —24.469 22.8 163 102.4 
RR AS RE TEED ES FEES EE ITE PSS SS EE SE EE TS LS DE LT EP LE ONES ELLE ME IEEE LE LIL EO CRI RITE LITT ET SESE LTE INT NES LEI TE I, SENET ELIOT 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 
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GPM-1052 
QAVANTEK High Gain Amplifier Module 


5 to 1000 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE @ +15 VDC unless otherwise noted) 


Noise Figure Power Output 


Gain, dB 


0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 
Input VSWR Output VSWR 


KEY: +25°C 
6°oo——— — 
-—55°C -_— 
0 400 800 1200 1600 2000 “0 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz 
Third-Order Intercept Point : Second-Harmonic Intercept Point 
26 5 
24 60 
= 
& 22 & © 55 
a 18 tl N 
x 46 cS = 4s 
14 40 
12 20 35 
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 r) 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.27 23.10 —1.06 26 .00 1.29 37.74 
200.0 1.28 23.22 ~—.53 .05 91 1.34 38.26 
300.0 1.26 23.26 .50 —.08 .88 1.38 40.19 
400.0 1.23 23.15 .65 —.04 91 1.45 37.94 
500.0 1.20 23.07 27 —-.05 .93 1.51 39.22 
600.0 1.17 23.06 .08 -.12 91 1.57 38.89 
700.0 1.14 22.95 18 -.10 91 1.62 37.90 
800.0 1.11 22.84 02 —.08 92 1.68 37.89 
900.0 1.10 22.66 —.35 .01 91 1.75 38.38 
1000.0 1.08 22.29 -—.49 .29 .92 1.80 38.80 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Ss —_ Sa —__ Siz Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 120 174.2 23.188 -10.3 -36.001 5 138 21.9 
150.00 4122 178.8 23.284 -16.1 —41.210 3.6 137 -30.0 
200.00 125 —179.1 23.211 —21.3 —38.986 -1.5 148 —32.1 
250.00 .120 —179.4 23.233 —26.5 —37.965 22.7 .150 —36.4 
300.00 112 -—179.5 23.231 —32.0 —41.795 9.6 .160 —41.9 
350.00 .108 -179.7 23.161 -—37.7 —38.308 16.8 164 —46.9 
400.00 110 —167.9 23.149 42.1 —40.926 18.2 195 -55.3 
450.00 .101 —176.9 23.117 —49.4 —38.585 11.8 .193 —58.0 
500.00 .093 —178.9 23.107 —-55.2 —39.673 17.6 .207 —59.7 
550.00 .086 —177.4 23.091 —61.5 —38.490 13.9 219 —62.7 
600.00 .083 -178.9 23.104 67.3 ~—37.638 11.4 .230 66.0 
650.00 .075 —174.4 23.111 —73.7 —38.089 23.6 237 —68.5 
700.00 .069 —175.7 23.088 -—79.6 —38.919 16.3 .238 —72.7 
750.00 061 -174.3 23.024 -85.5 —38.214 18.2 248 -78.4 
800.00 .054 —169.5 22.927 ~91.9 —40.107 25.0 .262 -82.0 
850.00 .047 —-162.8 22.841 -98.1 —38.402 21.8 .270 —84.7 
900.00 .043 —149.6 - 22.708 —104.6 -—40.210 172 .277 -86.8 
950.00 .042 —142.4 22.484 —110.7 —39.685 20.7 .283 —90.2 

1000.00 .042 —134.0 22.286 —116.3 —37.621 38.5 .291 —91.8 


REFERENCE PLANES =8.70 8.70 11.40 
SPL LESLIE NEIL 1 SSB CS BR TM SB NEL EEE ISO GL PN EI eS BLO ELE hSDN TE) ENE 2 LAL LLIN ASABE ATEF MPO IE RTE, CST AE WD SOREL LIE TAL EE EPID DY WS ARG T TRIE RATA RPE TEEN RS EE TY ESI OTE OLEATE IER, 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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Attenuators 
QAVANTEK Selection Guide 


PRODUCT DESCRIPTION 


Avantek’s UTF and PPF Series of thin-film precision, broad- noise figure). Long-term stability of the thin-film attenuator 
band voltage-controlled attenuators are specifically designed means that a UTF attenuator can be used as a “trimmer” to 
to provide flexible gain control in a cascade of modular amplifi- precisely match the performance of two or more amplifier 
ers such as the UTO Series. With a frequency response of 5 to cascades and, with a well-regulated control voltage source, 
2000 MHz they may be placed in any position in an amplifier will maintain their gain match without constant adjustment. 
cascade. Consistent input and output impedance allows The new UTF-035 contains an internal linearizer to provide 
several UTF modules to be cascaded for an even wider linear control over the complete range of attenuation. The 
attenuation range. The designer can elect to install one near PPF-030 surface mount attenuator provides small package 
the input (for widest control range) or near the output (for best size for new surface mount assembly techniques. 


UTF SELECTION GUIDE 


UTF SERIES SIGNAL ATTENUATORS 


Guaranteed Specifications at 0° to 50°C Case Temperature! 


Typical 
Frequency Insertion Attenuation Switching Control Input 
Range Loss, Maximum Minimum Speed VSWR Power Power Case Page 
Model (MHz) (dB) (dB) 10 to 90% Maximum Typical Typical Type Number 
UTF-015 5-1000 2.0, 5-500 MHz 15 .5 msec 2.0 O0to—10VDC, +15VDC, TO-8F 43 
2.5, 500-1000 MHz 0to7mA 7mA 
UTF-025 5-500 2.5 30 75 usec 2.0 O0to+15VDC, +15VDC, TO-8F 4-5 
5—1000 2s 25 75 usec 2.0 0to7mA 15 mA 
5-2000 3.3 20 75 usec 2.5 
UTF-030 100-500 2.5 40 5 usec 2.0 O0to+i5VDC +15VDC, TO-8F 47 
500-1000 3.0 35 5 usec 2.0 0 to 10 mA 8mA 
1000-2000 3.5 25 5 usec 2.0 
UTF-0351 50-2000 2.5, 50-1000 MHz 23.5 5 psec 2.1 -2to-10 VDC, +15VDC, TO-8F 4-9 
3.0, 1000-2000 MHz 10 to35 mA 45 mA 
UTF-040 10-1000 2.2,5-500 MHz 40,30-250MHz .4msec 2.0, 10-500 MHz Oto-12VDC, +15VDC, TO-8F 4-16 
2.5, 500-1000 MHz 35, 10-500 MHz 2.5, 10-1000 MHz Oto75mA 10 mA 


30, 10-1000 MHz 
NOTE 1: The factory can guarantee operation over —55° to +105°C if required. 


PPF-030, PLANARPAK™ SURFACE MOUNTED ATTENUATOR 
Guaranteed Specifications at 0° to 50°C Case Temperature 


Insertion Switching 
Frequency Loss Attenuation VSWR Speed Control 
Range (dB) (dB) (50Q) (usec) Voltage Case Page 

Model (MHz) Maximum Minimum Maximum Typical (V) Type Number 
PPF-030 100-500 2.5 40 2.0 5 0 to +15 PP-25F 4-7 

500-1000 3.0 35 2.0 5 

1000-2000 3.5 25 2.0 5 

SE SE ARS REI SRI a PEE SPS NAR ESS iT NM RE ITT REE ER EE: SEIT A MSN POSSI TOT ELISE. BE SY ASAE ARI LEER TS OBESE SPEDE LTE FLAT PASE IES TRL S Nt OE iE PRAT ASD PBS SALE TEN DS LETS (Sy RRA AES DY EOE 

Avantek, Inc. ~. 481 Cottonwood Drive, Milpitas,CA 95035 ~. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK rind 


5 to 1000 MHz 


FEATURES APPLICATIONS ae 
e <1.6:1 VSWR e Open and Closed Loop Gain - O - 
. . IN OUT 
e 20 dB of Attenuation Compensation © 5 
e Negative Control Voltage 
() © 
= CONTROL 
TO-8F, p. 16-47 
DESCRIPTION 
The UTF-015 is a thin-film voltage-controlled RF attenuator voltage range. On the average, the attenuation will change 
that offers a continuously-variable attenuation of up to 20 dB roughly 5 dB per 2-volt increment. The UTF-015 comes 
from 5 to 1000 MHz. Utilizing PIN diodes, attenuation over hermetically sealed in a TO-8 case. 


frequency is typically +0.5 dB flat over the complete control 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC and—15 VDC nominal) 


— Typical Guaranteed Specifications 
laa ecrpeccmeain Te = 25°C Te = 0° to 50°C Te = -55° to +85°C 
BW 


Frequency Range 

Attenuation, Min. (Vc = —10 V) 

Insertion Loss, Max. (Vc = 0 V) 
5-500 MHz 


500-1000 MHz 


VSWR 

(Worst Case In Attenuation Range) 
Flatness Over Frequency 
Switching Speed (10% to 90%) 
Bias Current 

Control Voltage 

Control Current 


MAXIMUM RATINGS SCHEMATIC 

LS YOURS ccieve vane a css nr 6d oe Kee ew or ee Ge +17/-15 Volts 

Continuous RF Input Power .................... +23.0 dBm 

Operating Case Temperature ............. .. 55°C to 125°C RFiw RFour 
Storage Temperature ..................... —62°C to +150°C 

“R” Series Burn-in Temperature ................... +125°C 


WEIGHT: (typical) 2.1 grams 


LEAS ETS 8 TED DLA EN NES REY Ee PE, See ES AE PROT LEME LS EPL SERS TESOL SESS CR ik ES OG FED RI I REEL ED DE SE LOTS DE SEE SEITE ES 1 AEDT RPT LE EIS LOR VILLE BALE LET TEE PP LEI LE LIED LDATE ELGG AE ICLEAS LEED 
Avantek, Inc. - 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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UTF-015 
Attenuator 


TYPICAL PERFORMANCE AT 25°C 


Attenuation 
Control Current, mA 
0 -5 -10 -15 -20 -25 


0 
‘Fire 
ei | | | Sw 
aT iceoome | | : 
30 
0 2 4 -6 -8 -10 
Control Voltage, Volts Frequency, MHz 
Input VSWR Output VSWR 
2.5 2.5 
cc 2.0 Control cx 2.0 
= Voltage = oo 
> 1.5 -10V - 15 -10V 
pe : -4.4V 
1.0 -7.4V 1.0 Py 
0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz 
Phase Control 
Voltage 


Frequency, MHz 


Switching Time 
Control Pulse 0 to —10V 


Detected RF 


100 Microsec- 
onds 


Sweep Time, microseconds 


CN EEF EPEAT OS FE AT TO EI SPINAL IS PSNR DOI BOT FG LLL IGEN LEP LEI LE LOGE EE BFE ESS LOE I EEL LED ELL ELLE LESSEE, EAE LAT AE LAO LD LOGE EB NIELS PN LIBE LE LI SOLON LE LDR EBC BS SES NONE EEI TS 
Avantek, Inc. - 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 


UTF-025 
Attenuator 
5 to 2500 MHz 


FEATURES APPLICATIONS a 

e 35 dB Attenuation Range e Open and Closed Loop Gain Ne O ar 

e <1.5:1 VSWR Compensation 5 5 = 
Ce) © 

DESCRIPTION TO-8F, p. 16-47 


The UTF-0285 is a thin-film voltage controlled RF attenuator 
that offers a continuously-variable 17 to 33 dB from 5 to 
2500 MHz. Utilizing PIN diodes, attenuation over frequency is 


range. On the average, the attenuation will change roughly 
5 dB per 2-volt increment. The UTF-025 comes hermetically 
sealed in a TO-8 case. 


typically +0.4 to +0.6 dB flat over the complete control voltage 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


Guaranteed Specifications 


Te = 0° to 50°C 


Typical 


Te = = 25°C Te = —55° to +85°C 


Frequency Range 


Attenuation, Min. (Vc = 0 V) 
5-500 MHz 
500-1000 MHz 
1000-2000 MHz 
2000-2500 MHz 


Insertion Loss, Max (Vc = +15 V) 
5-1000 MHz 
1000-2000 MHz 
2000-2500 MHz 


VSWR 

(Worst Case in Attenuation Range) 
5-1000 MHz 
1000-2000 MHz 

Intercept Point 


Flatness Over Frequency 
(Min. to 15 dB) 
5-1000 MHz 
1000-2000 MHz 
(Min to 20 dB) 
5-1000 MHz 
Switching Speed (10% to 90%) 
(ON to OFF or OFF to ON) 


Bias Voltage +15 
Bias Current 15 
Control Voltage 1 to +15 
Control Current 0to7 


MAXIMUM RATINGS SCHEMATIC 

DG VONGGS sexi cpus dia an ese batieedeeg eda ee eas +18 Volts 

Continuous RF Input Power ................005- +23.0 dBm RF is RF 
Operating Case Temperature .............. —55°C to +125°C — 
Storage Temperature .................005. —62°C to +150°C 

“R” Series Burn-In Temperature ................... +125°C 


WEIGHT: (typical) 2.1 grams 


481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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UTF-025 


Attenuator 


TYPICAL PERFORMANCE AT 25°C TEMPERATURE (at +15 VDC unless otherwise noted) 


Phase lta 
rT Ty 
OV 
100 = = 2.6V 
a eee ee eee eee 3.0V 
” 3.5V 
” 5V 
3 30 7V 
3 20 15V 
s 10 
2 68 
& 5 ‘akan 
oy 7 et a oS SRS (ne 


0 500 1000 1500 2000 2500 
Frequency, MHz 


Output VSWR 


0 500 1 
Frequency, MHz 


E 
E 
: 
: 


Variations of Attenuation 
From Unit—to—Unit at Various 
Control Voltages at 1000 MHz 

0 eae 


— 


Attenuation, dB 
8 


0 2 4 
Control Voltage, Volts 


6 8 10 12 14 16 


Due to R, vs. I, differences in pin diodes used in this product, internai 
drive compensation is done to optimize VSWR. This correction can 
affect the Attenuation vs. Control Voitage from unit to unit to the extent 
shown in the graph. 


Avantek, Inc. . 


Detected RF 


481 Cottonwood Drive, Milpitas, CA 95035 


Switching Time 
Control Pulse 0—10V 


PER 


50 Microsec- 
onds 
per Division 


Sweep Time, microseconds 
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input VSWR 


Frequency, MHz 


Control 


Attenuation Voltage 


Attenuation, dB 


Frequency, MHz 


Attenuation 


Control Current, mA 
0 2 4 6 8 


Attenuation, dB 


fy) 4 8 12 16 
Control Voltage, Volts 


Ouiput Power and Loss 
(Input Signal 0 dBm) 


Output Power, mW 
Loss, dB 


Distortion Products 
(Input Signal 0 dBm) 


3 


f in= 5 MHz 
be 


2nd Harmonic 
3rd Order IMD (2 tone) 


Power Output, dBm 
! 
° 


zs 


aes 


3rd Harmonic 


Attenuation Setting, dB 


« Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 


QAVANTEK 


UTF/PPF-030 
Attenuator 
100 to 2000 MHz 


FEATURES 


e 40 dB Attenuation Range 

e 1 Microsecond Response Time 
e Wideband Frequency Response 
e Surface Mount Package 


DESCRIPTION 


The UTF-030 is a_ thin-film voltage 
controlled RF attenuator that offers a 
continuously-variable attenuation of up to 
30 to 45 dB from 100 to 2000 MHz. Utilizing 
PIN diodes, attenuation over frequency is 


APPLICATIONS 


e Open and Closed Loop Gain 
Compensation 


ve CONTROL 


typically +0.5 to +1.0 dB flat over the com- 
plete control voltage range. The UTF-030 
comes hermetically sealed in a TO-8 case 
or in a surface mount PlanarPak. 


PPF-030—PP-25F, p. 16-34 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


Frequency Range 


Attenuation, Min. (Vc = 0 V) 
100-500 MHz 
500-1000 MHz 
1000-2000 MHz 


Insertion Loss, Max (Vc = +15 V) 


100-500 MHz 
500-1000 MHz 
1000-2000 MHz 


VSWR 100-2000 MHz 
(Worst Case in Attenuation Range) 


Flatness Over Frequency (to 25 dB) 


100-1000 MHz 
1000-2000 MHz 


Switching Speed (10% to 90%) 


(ON to OFF or OFF to ON) 
Bias Current 

Control Voltage 

Control Current 


MAXIMUM RATINGS 


Phe VONIAUG: néxntaccediuus ctuWeiewaeewe tian 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ...................4.% 
“R” Series Burn-in Temperature ............. 


Guaranteed Specifications 


Te = 0° to 50°C Te = —55° to +85°C 


100-2000 


Typical 
Te = 25°C 


100-2300 


SCHEMATIC 
ere +17 Volts 
- 2. +23.0 dBm 
55°C to +125°C RF in RFour 
62°C to +150°C 
ere +125°C 


WEIGHT: (typical) PPF —0.15 grams; UTF —2.1 grams 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 95035 


e Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTF/PPF-030 
Attenuator 


TYPICAL PERFORMANCE AT 25°C TEMPERATURE (at +15 VDC unless otherwise noted) 


Attenuation 
Control Current, mA 


Attenuation, dB 
Attenuation, dB 


Control Voltage, Volts 


Frequency, MHz 


Input VSWR Output VSWR 


Control 
Voltage 


Frequency, MHz Frequency, MHz 


Control eer . 
Voltage Switching Time 
ov 
2V L 
ee : = 
wo 
ee 
: a 
™ " Saeee 
738V § Seeae 
F 
z 2 fh 
> 5 
£> 1 Microsecond — 
5 per Division 
o 
2000 


Frequency, MHz 


Sweep Time, Microseconds 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listinge are In the back of this Data Book. 
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QAVANTEK 


UTF-035 
Attenuator 
50 to 2000 MHz 


FEATURES APPLICATIONS nd 

e Frequency Range: 50 to e Open and Closed Loop Gain Ry O Roar 
2000 MHz Compensation 6) 6) 

e Attenuation Range: 2 to e AGC Circuits 
25 dB (Typ) e Temperature Compensation () ©@) 

e Linearity: +0.6 dB (Typ) Control v4 CONTROL 

e 5 usec Switching Speed TO-8F, p. 16-47 


e Linearizer and Attenuator in 
One Package 


DESCRIPTION 

The UTF-035 is a linearized thin-film voltage-controlled RF 
attenuator that offers a continuously-variable attenuation of 
up to 25 dB attenuation, from 50 to 2000 MHz. The RF attenu- 
ation will change a fixed increment of nearly 3 dB per volt, over 
the full control voltage range. Utilizing PIN diodes, device 


attenuation vs. voltage linearity is typically +0.6 dB over the 
complete control voltage range. The UTF-035 is only unique 
because the linearizer is housed in the same single TO-8 
package weighing 2.1 grams. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 
Guaranteed Specifications 


Te = -55° to +85°C 


Typical 
Symbol Characteristic To = 25°C 


Frequency Range 
Attenuation 
Min. Insert. Loss, Ve =—10 V 
50 to 1000 MHz (Max.) 
1000 to 2000 MHz (Max.) 
Max. Attenuation Loss, Vc =—2 V 
50 to 2000 MHz (Min.) 
Gain Flatness (Max.) 
Attenuation vs. Voltage Linearity 
Ve =-2to-10 V 
Input VSWR (Max.) 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
Switching Speed 
Phase Shift 
Supply Voltage/Current 
Control Voltage/Current 


MAXIMUM RATINGS 


Continuous Voltage (Vec/Veon) ...---- 20 ee eee +17/—15 Volts 
Continuous RF Power (CW or Pulse) .............. +23 dBm 
Operating Case Temperature .............. —55°C to +125°C 
Storage Temperature ..................... —62°C to +150°C 
“R” Series Burn-in Temperature .................... +125°C 


WEIGHT: (typical) 2.1 grams 


Avantek, Inc. - 481 Cottonwood Drive, Milpitas, CA 95035 


Te = 0° to 50°C 


THERMAL CHARACTERISTICS 


Qc sisce ave ohn Sadk ev awe Vee sede wha Ee a dee aay 100°C/W 


Active Transistor Power Dissipation ........ 185/145/190 mW 
Junction Temp. Above Case Temp. ........ 18.5/14.5/19.0°C 


« Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 


UTF-035 


Attenuator 
REI RENSG OCR EN 9. BENE AGEL SSIES ELE! NTE AARE BBE LEED EEA ALLE LILLE LEM BEIBE LEDS BLAS PEELED AAA EN LIED DDE LILLE LIE LA EE OL 


UTF SWITCHING SPEED (continued) 


Control Voltage Attenuation 


-4.1 to - 2.4 Volts -20 to- 25 dB 


5 dB Step at Maximum Attenuation 


—8.3 to —10 Volts —-7to-—2dB 


5 dB Step at Minimum Attenuation 


-—10 to — 8.3 Volts -2to-7dB 


5 dB Step at Minimum Attenuation 


LPR LE BST EST OG RE EERSTE RIE ee RI AP AEROS SANTA Sy. ELT Fok eB GE LE So AD APR RR DALE 21 BO TREE AL ERY TR LET TLL PLD EEF BAIL PD SD A AISLE LAN IR FE SRT TT TS LEA ETE TOS MAN EDS RARE ADT NTE TED ES 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listinge are In the back of this Data Book. 
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UTF-035 


Attenuator 
REL SEA SE ME IY PIE NEE NTS ES IS AS TD SNL AIEEE SORE NEY RE INR LRAT TIE ETE CORTE IE RD EO AI OI IR RTL Rte ROR TANG, 


UTF SWITCHING SPEED 


Control Voltage Attenuation 


~2 to — 10 Volts -26 to- 2 dB 


Step through full Attenuation 
range. Maximum to Minimum 


~10 to -2 Volts —2 to — 26 dB 


Step through full Attenuation 
range. Minimum to Maximum 


~2.4 to — 4.1 Volts —25 to — 20 dB 


5 dB step at Maximum Attenuation 


SLADE STD ESS SSPE LSE ee ON RRR STEAL STREAM SETS SETLIST RRR I TERI tho FAS DRM TO ne SATUS FD a IPE EE RE LET NS LD a EAN PDI AER GR AE SDSS II A EN OTE ECL LESAN PB LAD SEIDEL E LEP ARE LICENCE LCE LE DENIC NY 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of thie Data Book. 
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UTF-035 
Attenuator 


TYPICAL PERFORMANCE AT 25°C TEMPERATURE (at +15 VDC unless otherwise noted) 
KEY: +25°C 


485°C — — — — 
-55°C — - — 


Phase vs. Control Voltage Input/Output VSWR 


Relative Phase, Deg 


Oe ae cae ee ee ee es | 


"05 .25 .50 .75 1.00 1.25 1.50 1.75 2.00 
Control Voltage, VDC 


Frequency, GHz 


Attenuation Attenuation vs. Control Voltage 


Attenuation, dB 


Attenuation, dB 


5 
05- .25 .50 .75 1.00 1.25, 1,90: 1.75 2.00 0 -1 —-2 -3 -4 -5 -6 -7 -8 -9 -10 
Frequency, GHz Control Voltage, VDC 


Attenuation vs. Control Voltage Attenuation 


mo 
= 
5 
= 
5 
: 

oO 

0 -1 —2 -3 -4 -5 -6 -7 -8 -9 -10 & 

Control Voltage, VDC g, 

= 

Ss 

Attenuation vs. Control Voltage F: 

8 
fa] 
i] 
¢ 
3s 
oS 
Fi 

< 


0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 
Control Voltage, VDC 


05° .25 50 .75 1.00 1.25 1.50 1.75 2.00 
Frequency, GHz 
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UTF-035 


Attenuator 
ATTENUATION VS. CONTROL VOLTAGE SWITCHING SPEED 
At' 


—— Attenuation Level 


V ccerrmaa Attenuation 
Volts dB 


NOTE 1: 5dB Step at Max Attenuation 
At = 0.7 psec 


Step Through Full Attenuation 


@ +25°C (Approx. 3 dB/Volt) At =10 psec 
UTF-035 SIMPLIFIED SCHEMATIC APPLICATIONS 
+15 V IF Amp 


UTF-035 
RFour 


DET 


Open 


Attenuator 


CLOSED OR OPEN LOOP GAIN CONTROL 


BIOL PAT I TILT BE TELE Ls NE GF I NPE La TINE ASS OEE PENA EE POR TLDS EEL NG LEIA EISELE ADELE TOG ALE LYE ELAR LALA VLD LEAS IAL EEL EL ERLE ETE Vi ELE MIEN NL IBLE OLE L GEILE TG LIBEL ERE SELLE EALTLEDIE ELIE SLEEP ED LEED, SIL LRA CERES LE LGE 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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UTF-035 
Attenuator 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 
a eee cacaaaaaaaaaaaaasaaaaaaaaaaaaaaaaaaaaaacaaaaaaaaaaaaaaaaaaasaaaaaaaaaaaaaaaaaaaaacaaaaaasaaaaaal 
S-PARAMETERS Bias = 15 Volts Control Voltage = -10V 


Bias Current = 45.9mA Control Current = -36.3 mA 
FREQ Si Sa Si2 S22 GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang K ns DEG 
.050 11 -73.5 —1.7 —38.8 —1.7 -—38.8 11 —91.11 1.06 33 4.58 
.100 .08 —86.4 —1.7 —69.6 —1.7 —69.6 .08 —121.87 1.06 33 1.81 
.150 OT —108.5 —1.7 —106.6 —1.7 —106.6 .07 —162.60 1.06 .23 78 
.200 .07 —134.9 —1.7 —143.1 —1.7 —143.1 .07 151.79 1.07 .20 24 
.250 .07 —-163.4 —1.7 -—179.4 —1.7 -—179.4 .07 105.12 1.07 19 —.09 
a Rp r ee eae ee ee ner Oe nn Ce eS 
300 .06 168.0 -1.7 144.4 -1.7 144.4 07 59.52 1.07 18 —.28 
350 .06 141.1 -1.8 108.3 —1.8 108.3 .07 15.11 1.08 18 —.45 
.400 .07 115.6 -1.8 72.3 -1.8 122 .07 —29.78 1.08 18 —.57 
.450 .07 90.4 —1.8 36.2 —1.8 36.2 .06 —77.29 1.08 .18 —.65 
500 .08 64.1 —1.8 2 —1.8 2 05 —129.47 1.08 18 —.70 
.550 .09 36.3 —1.9 —35.8 -1.9 —35.8 .05 174.28 1.09 a ki —.71 
.600 09 7.3 —1.9 -71.8 -1.9 -71.8 05 121.67 1.09 .18 -—.75 
.650 .09 —22.1 -1.9 —107.7 —1.9 —107.8 .06 76.57 1.09 ar -.75 
.700 .08 —51.8 —2.0 —143.6 —2.0 —143.7 .07 36.24 1.09 At -.76 
fo0 .07 —-81.3 —2.0 —179.6 —2.0 —179.7 .08 —2.62 1.10 sr —.76 
.800 .06 —111.4 —2.0 144.5 —2.0 144.4 .08 —42.16 1.10 che —.69 
.850 06 —142.3 —2.0 108.5 —2.1 108.5 .08 —84.88 1.10 Af —.68 
.900 .06 -—175.5 —2.1 f26 —2.1 725 .08 —132.96 1.11 17 —.63 
.950 .07 151.5 —2.1 36.5 —2.1 36.5 .08 174.43 1.11 ay —.59 
1.000 .09 119.1 —2.1 5 —2.2 4 .09 120.12 1.12 17 —.56 
1.050 10 87.7 —2.2 —35.5 —2.2 —35.6 11 69.38 1.12 Ae —.48 
1.100 2 58.3 —2.3 —71.3 —2.3 -71.5 13 22.57 1.13 wit —.44 
1.150 13 31.0 —2.3 —107.1 —2.4 -—107.2 14 —21.44 1.13 Ne —.42 
1.200 13 6.6 —2.4 —142.8 —2.4 —142.8 14 64.19 1.14 17 —.33 
1.250 13 -14.4 2.4 -1785 -2.4 ~178.4 14  -107.50 1.14 Bes —.29 
1.300 13 -32.4 —2.4 145.8 —2.5 145.9 12 —152.51 1.14 Wt —.14 
1.350 13 —49.5 —2.5 110.1 —2.5 110.1 .10 159.26 1415 rie -—.13 
1.400 14 —67.6 —2.5 74.3 —2.5 74.2 .08 106.46 115 17 -—.13 
1.450 14 —87.5 —2.5 38.5 —2.5 38.3 .07 52.31 1.15 Ag -—.10 
1.500 14 —108.7 —2.5 2.6 —2.5 2.6 .07 2.40 1.16 ae .04 
1.550 14 —130.8 —2.5 —33.2 —2.5 —33.2 .06 —38.62 1.16 17 .07 
1.600 12 —152.7 —2.6 —69.0 —2.6 —69.1 .06 —70.96 1,16 17 12 
1.650 11 -—173.8 —2.6 —104.9 —2.6 —105.0 .06 —97.68 1.16 Ae .20 
1.700 .09 165.3 —2.6 —140.9 —2.6 —140.9 .07 —123.54 at J .23 
1.750 .08 143.5 —2.6 —176.8 —2.6 —176.8 07 —152.22 ist ae 37 
1.800 .08 118.6 —2.6 147.3 —2.6 147.2 .06 174.67 1.17 AF 42 
1.850 .08 89.6 —2.6 111.3 —2.7 111.2 05 136.84 1.18 17 54 
1.900 .09 57.6 —2.7 78.2 —2.7 75.2 .03 89.11 1.19 .16 73 
1.950 .10 26.0 —2.7 39.2 —2.7 39.2 02 3.74 1.19 16 .88 
2.000 A2 —3.5 —2.8 3.2 —2.8 3.2 .03 —86.96 1.20 16 1.07 
2.050 13 —30.4 —2.8 —32.8 —2.8 —32.8 .03 —137.43 1.20 mis 
2.100 14 —54.0 —2.9 —68.7 —2.9 —68.8 .03 —174.94 1.20 an 
2.150 .16 -74.6 —2.9 —104.5 —2.9 —104.6 02 159.49 1.21 oly 
2.200 she —92.6 -3.0 —140.5 -3.0 —140.5 01 —113.44 1.21 md 
2.250 18 —110.1 -3.0 -176.3 -3.0 —176.4 .04 —129.68 1.22 .18 
2.300 .20 —128.5 3.1 147.9 3.1 147.9 .07 —163.34 1.22 AZ 
2.350 22 —148.5 3.1 112.2 3.1 112.2 .09 158.89 1.23 sa 
2.400 .23 —169.9 3.1 76.5 -3.1 76.4 .09 118.20 1.23 ae 
2.450 22 168.5 3.1 40.9 3.2 40.7 .09 t2.2t 1.23 ar 
2.500 21 147.2 3.1 5.0 3.2 4.9 07 15.55 1.24 ae 
LINEARIZATION RANGE: .050 to 2.000 GHz 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTF-035 
Attenuator 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit at +25°C ambient) 


S-PARAMETERS 


Bias = 15V 


Bias Current = 24.1 mA 


Control Voltage = -2V 


Control Current = -17.4 mA 


FREQ Si S21 Siz Sz GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang K ns DEG 
.050 10 —103.6 -27.6 -27.4 —27.6 —27.4 09 —137.22 280.55 19 1.40 
.100 05 —133.2 -274 -64.1 —27.4 —64.1 05 158.81 273.56 19 —.04 
.150 04 —163.1 -27.3 —98.9 —27.4 —99.0 04 97.27 269.88 14 —.54 
.200 .03 165.9 —27.3 -133.3 -273 -133.3 04 42.95 266.59 12 -—.73 
.250 .03 134.9 -27.2 -167.5 -27.2 -167.5 04 —5.44 263.10 11 —.74 
.300 .03 105.7 -27.2 158.4 -27.2 158.3 .03 —§3.39 259.97 11 —.66 
350 .03 79.8 —27.1 124.3 —27.1 124.2 .03 —106.40 256.88 11 —.61 
.400 .03 56.8 —27.0 90.1 —27.1 90.1 .03 —165.29 253.08 11 —.48 
.450 .03 36.5 —27.0 55.9 -27.0 55.9 .03 138.49 249.99 11 —.39 
.500 .03 Wa —26.9 21.8 —27.0 21.7 04 92.42 246.55 11 -.31 
550 .03 -8 -26.9 -12.4 —26.9 —12.5 04 §3.27 243.14 10 —.17 
600 02 —19.7 -26.8  -—46.7 —26.8 —46.7 .05 17.68 239.78 11 —.04 
650 02 -—39.9 -26.7 -80.9 —26.8 —81.0 05 -16.19 236.67 10 03 
.700 02 —64.4 —26.7 -115.2 -26.7 -115.2 04 —51.06 233.18 11 13 
.750 01 —97.9 -26.6 -149.6 -26.7  -149.6 .03 —88.79 230.35 11 17 
.800 01 —146.7 —26.6 176.1 —26.6 176.1 .03 —133.27 227.47 10 32 
.850 01 161.8 —26.5 141.6 —26.5 141.6 02 168.38 224.69 10 38 
.900 .02 126.6 —26.5 107.2 —26.5 107.1 02 109.59 222.29 11 44 
.950 .03 101.6 ~—26.4 72.7 —26.5 72.6 .03 64.00 219.90 11 40 
1.000 04 80.7 —26.4 38.2 —26.4 38.1 04 29.18 217.82 11 38 
1.050 05 61.6 —26.4 3.7 —26.4 3.6 .04 .74 215.89 10 53 
1.100 .06 43.3 —26.3 —30.8 —26.4 —30.9 04 —24.97 214.83 14 58 
1.150 07 25.6 —26.3 —65.3 —26.4 —65.3 04 —48.99 214.07 11 52 
1.200 .08 7.9 —26.3 —99.6 —26.4 -—99.7 04 —72.61 213.63 11 46 
1.250 09 -9.6 —26.3 -—133.9 -26.4 -133.9 04 —97.22 213.01 11 40 
1.300 10 —27.0 -26.3 -168.0 -26.3 -168.0 .03 —121.11 211.38 10 50 
1.350 11 —44.5 —26.2 157.9 —26.3 157.8 02 —141.99 208.16 12 45 
1.400 11 -62.1 —26.2 123.6 —26.2 123.6 01 —161.15 204.43 12 28 
1.450 12 -79.9 —26.1 89.2 —26.1 89.2 01 174.82 200.80 12 15 
1.500 12 —98.0 —26.0 54.7 —26.0 54.7 0.00 66.48 196.98 11 14 
1.550 12 -116.8 —25.9 20.2 —26.0 20.1 01 —2.51 193.65 12 11 
1.600 11 ~—136.5 —25.8  -14.4 —25.9 —14.4 02 —29.03 190.37 12 —.09 
1.650 11 —157.5 —25.8 -49.0 —25.8 —49.0 .03 —54.74 187.30 12 —.17 
1.700 10 179.8 -25.7 -83.7 —25.7 —83.8 04 —80.93 184.37 12 —.24 
1.750 .09 154.1 -25.6 -118.4 -25.7 -118.5 .05 —107.71 181.52 11 —.31 
1.800 .08 125.3 -25.6 -153.2 —-25.6  -153.2 .06 —135.61 179.04 12 —.45 
1.850 .08 93.3 —25.5 172.1 ~—25.5 172.1 .06 —164.50 176.52 11 —.45 
1.900 09 60.3 —25.5 137.2 —25.5 137.3 .06 165.01 173.95 12 —.49 
1.950 09 28.7 —25.4 102.4 —25.4 102.4 05 130.91 171.67 11 —.52 
2.000 11 2 —25.4 67.6 —25.4 67.6 04 89.57 169.44 11 —.35 
2.050 13 —25.5 —25.3 32.8 —25.3 32.7 .03 31.70 166.96 11 
2.100 14 —49.0 —25.3 —2.0 —25.3 -2.2 04 —35.81 164.42 12 
2.150 16 -70.9 —25.2  -36.8 —25.2 —36.8 05 —86.31 161.77 12 
2.200 18 —91.6 —25.2 -—71.5 —25.2 -71.6 .07 —124.97 159.02 13 
2.250 19 —111.8 —25.1 -106.2 —25.1 —106.3 .08 —158.56 156.10 13 
2.300 .20 -131.3 —25.1 -140.9 —25.1 -140.8 09 169.47 153.27 13 
2.350 21 —150.5 —25.0 -175.5 -25.0 -175.5 09 137.37 150.26 13 
2.400 21 -169.8 —24.9 149.9 ~24.9 149.8 08 103.88 147.25 13 
2.450 21 170.9 —24.8 115.3 —24.8 115.2 07 66.17 144.15 13 
2.500 .20 151.4 —24.7 80.5 —24.7 80.4 05 19.22 141.04 13 


LINEARIZATION RANGE: .050 to 2.000 GHz 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 95035 
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QAVANTEK UTE-040 
Attenuator 
10 to 1000 MHz 
FEATURES APPLICATIONS GROUND 
e 40 dB Attenuation Range e Open and Closed Loop Gain rr. C Me 
e Negative Control Voltage Compensation © 5 
e AGC Circuits 
) © 
TO-8F, p. 16-47 


DESCRIPTION 

The UTF-040 is a thin-film voltage controlled RF attenuator 
that offers a continuouly-variable attenuated up to 30 to 40 dB 
from 10 to 1000 MHz. Utilizing PIN diodes, attenuation over 
frequency is typically +0.5 dB flat over the complete control 


Characteristic 


Frequency Range 


Attenuation, Min. (Vc = 10 V) 
30-250 MHz 
10-500 MHz 
10-1000 MHz 


Insertion Loss, Max (Vc = +0 V) 
10-5000 MHz 
500-1000 MHz 


VSWR 

(Worst Case in Attenuation Range) 
10-500 MHz 
10-1000 MHz 


Flatness Over Frequency (to 20 dB) 


Max Small Signal Input Level 
10-500 MHz 
50-1000 MHz 


Switching Speed (10% to 90%) 
(ON to OFF or OFF to ON) 
Bias Voltage 

Bias Current 

Control Voltage 

Control Current 


MAXIMUM RATINGS 
Be VONGOO unas nex a Seren eeewnes ae ei ne were es +17 Volts 


Continuous RF Input Power .................... +23.0 dBm 
Operating Case Temperature .............. —55°C to +125°C 
Storage Temperature ..................04. —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal 


Typical 
Te = 25°C Te = 0° to 50°C 


voltage range. On the average, the attenuation will change 
roughly 5 dB for 2-volt increment. The UTF-040 comes 
hermetically sealed in a TO-8 case. 


Guaranteed Specifications 
Te = —55° to +85°C 


SCHEMATIC 


RFww RFour 


WEIGHT: (typical) 2.1 grams 


AL TE TE TRE PLL ERT ENE RES EN OE ET LE BE WED AY OL ET OL LEE SNEED ELLE EOL OLE ION EE DOE LET EELOE LYELL. SELLE LE SALE EEE GLEE EARLE LL NELLIE IED LEY ET LEI ALLE TGS L I NEED ICR EERIE ELE EE GEREN EAE 
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UTF-040 
Attenuator 


TYPICAL PERFORMANCE AT 25°C TEMPERATURE (at +15 VDC unless otherwise noted) 


Attenuation 


Control Current, mA 
0 -10 -20 -30 40 -50 Output VSWR 

co 

o oc 

2 = 

6 ) 

s > 

iss} aay 

2 ES 

2 =| 

z .@) 

0 —2 4 6 8 ~-10 
Control Voltage, Volts Frequency, MHz 
Input VSWR Attentuation 

co —$$—$$$_ —— 

= = 
Cc 

g g 

> © 

ow ~ 

4 ra 

2. 

£ = 
< 

Frequency, MHz Frequency, MHz 


7) 
® 
= 
D 
o 
a 
o 
77) 
© 
= 
a 
Frequency, MHz 
Switching Time 
Ld 
i 
oF 
us 
a 
: 
a 


Sweep Time, psec 


| SL SET EWS: ES STE A IS IE EE TE AE OER NO TL ILI IES ERIE ARTE LS I AS EET BE IETS EE BIDE NS PELE OBIE LLIN PS AT IE BOT AIS PLETE LLIN ELEN TT SP DE EEL EE ENE EAS LE EM BHAA CEG SEIS CREE LIN ETE EIS 
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DETECTORS 


SELECTION GUIDE ...cncsnunesnasnneane D2 
DETECTOR PRODUCTS 


ANALOG LEVEL DETECTORS 

*PPD-2001 .nse cc en seas unde Kets anes OO 
UTDAMG sedstevestieeaveseccean ce BUG 
SUT cect c enki eect wenceweenn DAG 


THRESHOLD DETECTORS 


* BI DAGON 2 cnc cee eben e nn ewan wee 
e PPD-6002 
@UTD-2002 pcs seeniveeeeenenncawcen Pele 
e UTD-2004 5-14 


a 
N © 


Detectors 
QAVANTEK Selection Guide 


PRODUCT DESCRIPTION 


Avantek offers two major categories of detectors: analog level accomplished with a single external resistor or, in some 
detectors and adjustable threshold detectors. Analog level cases, an external voltage. Typical applications are built-in- 
detectors provide a video output proportional to the input test (BIT Detector), channel signal activity monitoring, exces- 
power. Typical applications are amplitude detection, detector sive VSWR indication and gain switch control. Avantek 
log video amplifiers, automatic level control and signal moni- threshold detectors cover the frequency range of 10 MHz to 
toring. Avantek level detectors cover the frequency range of 18 GHz, and are offered in TO-8, surface-mount PlanarPak 
10 to 2000 MHz and are offered in TO-8 and PlanarPak and Avanpak flat pack package styles. 

surface-mount package styles. Temperature compensation, impedance matching, internal 
Adjustable threshold detectors provide a TTL output that is amplifier circuitry and guaranteed specifications provide 
high or low depending on the RF input power and its relation- easy-to-use, drop-in solutions for the systems designer. 


ship to the preset threshold level. Threshold level set can be 


ANALOG LEVEL DETECTORS 
Typical Specifications at 25°C Case Temperature 


Input 
Frequency VSWR Sensitivity Flatness Video B/W Power 
Range (50Q) (V/mW) (dB) (kHz) (VDC) Case Page 
Model (MHz) Maximum Typical Maximum Typical Nominal Type Number 
PPD-2001 20-2000 1.8 1.0 +.3 150 +15 PP-25DA 5-6 
Detected Tangential Output Differential 
Frequency Voltage Input Sensitivity Input Input Offset Voltage 
Range atPy=-10dB Flatness w/BW=1MHz Impedance VSWR Voltage Tracking Case Page 
Model (MHz) (mV), Typ. (dB), Max. (dB) (Ohms) Maximum (mV), Typ. (mV), Typ. Type Number 
UTD-1000 10-1000 —90 +1.0 —40 50 1.7 +15 +5 TO-8F 5-10 
UTD-1001 10-1000 —90 +1.0 —40 300 — +15 £5 TO-8F 5-10 
TTL OUTPUT THRESHOLD DETECTORS 
Typical Specifications at 25°C Case Temperature 
Frequency Input Operating Input Control Voltage Current 
Range Flatness' Range VSWR Level Range @15 VDC Case Page 
Model (MHz) (dB), Max. (dBm), Typ. Max. Typ. Min./Max. (mA), Typ. Type | Number 
UTD-20021 10-2000 +0.7 —10 to +10 17 0-1 Volts +11 to +16 12 TO-8F 5-12 
300-3K Ohms 
UTD-2004 10-2000 +1.0 —25 to -10 2.02 20-2000 Ohms +5 to +20 3 TO-8F 5-14 
PPD-6002 100-6000 +1.0 —10 to +10 2.0 0-1 Volts +11 to +16 12 PP-25DD 5-7 
200-3K Ohms 
ATD-18021 100-18000 +1.5 —25 to -10 3.0 20-2000 Ohms +5to +20 3 AT-1 5-3 
NOTES: 1. Py, =—10 to +10 dBm. 
2. Pw = <-20 dBm. 
RE EIA SET INTE Bt ALTE ETE ISL IES ELE LOTTI EY LILLIE LPL ISEB, | LLL IDEN Sc ELE LLP MENLEL ELE DLL LEELA ELE, ENE LS LEGIT LE DI IT KE LEB I EBS IRR RLOCIIDE IE ENCE LE BILE EEL I PERE GBS, Sy SERDAR 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK 


ATD-18021 
Threshold Detector 
0.1 to 18 GHz 


FEATURES APPLICATIONS 
e Frequency Range: 0.1 to 18 GHz e System Built-In Test (BIT) 
e Sensitive Input: —25 to-10 dBm e Channel RF Activity Monitoring 
e Threshold Externally e Excessive VSWR Indicator 
Programmable with e Gain Switch Control AT-1, p. 16-9 


One Resistor 

e Temperature Compensated 
Threshold 

e TTL Output 

e 2.5 mA (Typ) Power 
Consumption @ +5 VDC 

e Wide Supply Voltage: 5 to 15 V 


DESCRIPTION 


The ATD-18021 is a sensitive microwave threshold detector 
which provides efficient and accurate RF level measurement 
at critical systems points. It contains a planar tunnel diode 
detector, precision integrated circuit operational amp, com- 


parator, voltage regulator, and a temperature-compensated 
voltage reference assembly. The unit is built with chip and 
wire construction on a thin-film substrate for small size and 
ruggedness. 


ELECTRICAL SPEGIAICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 
Typical Guaranteed Specifications 


Symbol Characteristic 


Frequency (Min.) 0.1-18 0.1-18 
Input Operating Range —25 to —10 —25 to -10 
Input Flatness (Max.) +0.6 +15 
Input VSWR (Max.) 

—25 < Pn <—10 dBm 22:1 3.0:1 
Threshold Temperature Stability (Max.) — — 
Threshold Hysteresis (Max.) ff 12 
Response Time (see Note 1) (Max.) 

Ton , 90% RF to TTL “1” 300 

Torr ; 10% RF to TTL “0” 

Control Resistance at Threshold Level: 

Pin = —25 dBm 

Pin = —20 dBm 

Pin =—-10 dBm 
Output Compatability STTL Loads) (Min.) 

Output Voltage (see Note 2) 
Supply Voltage 
Supply Current @ +5 VDC (Max.) 


NOTES: 1. Response time for input change > 3 dB above CW threshold. Rios = 1 MQ, Croan = 80 pF. 
2. Output voltage for P;, = > threshold. R, = 100 KQ. 


MAXIMUM RATINGS 


OS VORBOO: ics se nud weed ater we ntewauceerecavens +20 Volts Operating Case Temperature .............. —55°C to +100°C 
Continuous RF Input Power ..................... +10 dBm Storage Temperature .................... —55°C to +100°C 
“R” Series Burn-In Temperature ..................... 100°C 


WEIGHT: (typical) 7.1 grams (without connectors) 
+ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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ATD-18021 
Threshold Detector 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +5 VDC unless otherwise noted) 


KEY: +25°C 
825°C — 
-55°C — -—— 
Control Resistance 
vs. Threshold Power 

£ 
6 
S 
7) 
® 
cc 
g 
Cc 
8 


Threshold Power, dBm 


Threshold Power, dBm 


Avantek, Inc. . 


1 
-35 -30 -25 -20 -15 -10 —5 0 
Threshold Power, dBm 


Threshold Power 


Frequency, GHz 


Threshold Power 


| | a 20000 _, 
td J 
AS es 

05 6 10 14 1 


Frequency, GHz 


8 
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Threshold Power, dBm 


VSWR 


Response Time 
vs Threshold Power 


Load = 80 pf, 1 MQ 
iii" ae aE 
PE === === 


0 
-—30 —25 —20 -—15 —10 
Threshold Power, dBm 


Threshold Power 


Frequency, GHz 


Input VSWR 


pd | e100 
 fR | | 
_f | Sea 
1008 6 10 1 


4 18 
Frequency, GHz 


3.0 


2.5 


2.0 
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THRESHOLD ADJUST 


Vec (+5 to +20 VDC) 


Threshold 
Adjust 


Rr 


INDICATOR DRIVE CIRCUIT 


Vee 
e 


ATD-18021 
Threshold Detector 


THRESHOLD ADJUST 


SENSITIVITY 
dBm (typ) 


OUTPUT SCHEMATIC 


ATD-18021 ) gey 0 SOtOC~S* a 
(Internal) 


20K 


BUILT-IN TEST DETECTOR 


AE SSAA I TIRES EERE DEAE DAD TER BEETLE ET ALES BELLE NEEL NEN CLR LL EOL | BE IIE TI DONDE LSS TEE LAE LEMS CLL CAS ELS ESLER AD ETE ELE INS PERE ADEE EL NIE TEA EEE Us EAE IIE EPR EL ee LN DES TT, DLE LATE PIS. A VTLS IE PRATT SR AA, PR A 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of thie Data Book. 
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PPD-2001 
QAVANTEK surface Mount Analog Level Detector 


20 to 2000 MHz 


FEATURES APPLICATIONS 

e Wideband e Broadband EW Receiver 
e Temperature Compensated e Level Control | 

e Low VSWR e Signal Monitoring 


e Small Size, Easy to Use 


PP-25DA, p. 16-34 


DESCRIPTION 

The PPD-2001 is a wideband-sensitive threshold detector ence assembly. The unit is built with chip and wire con- 
which provides efficient and accurate RF level measurement struction on a thin-film substrate for small size and 
at critical system points. It contains a Schottky diode detector, ruggedness. 


comparator and a temperature compensated voltage refer- 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


: Guaranteed Specifications 
Symbol Characteristic Typical . 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency 

VSWR (Small Signal) Max. 

Sensitivity, Piy = 0 dBm, Min. 

Power Flatness, referred to input, 
Max., (Vout = 100 mV) 

Tangential Sensitivity 

(BWvi = 1 MHz) 

Output Resistance 

Output Offset Drift 

RF to Video Isolation 

Rise Time . 

Supply Voltage 

Supply Current 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


KEY: +25°C 
aoe — 
-55°C—— - —— 
Input Power 
Vour = 3.0 V 
E 
Input VSWR c Vour# 1.0V 
3 
S : Vaur = 300 mV 
2 3 Ver = 100 mV 
Vour = 30 mV 
0 1000 2000 +3000 + +4000 ee” 1000 2000 += 3000s: 4000 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS 
OG VOUREE ccavoe cnseensd neste asian nieennewwes +22 Volts Temperature Rise (no load) .............. 0.00 cece uae 9°C 
Continuous RF Input Power ..................... +20 dBm Temperature Rise (output short circuit) ............... 30°C 
Operating Case Temperature .............. —55°C to +125°C 
Storage Temperature ..................05. —62°C to +150°C 
“R” Series Burn-in Temperature .................... 125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) .21 grams 
Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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PPD-6002 
QAVANTEK Threshold Detector 

.1 to 6 GHz 
FEATURES APPLICATIONS 


e Frequency Range: 0.1 to 6 GHz 

e Threshold Externally 
Programmable with One 
Resistor or Voltage 

e Temperature Compensated 


System Built-in Test (BIT) 
Channel RF Activity Monitoring 
Excessive VSWR Indicator 
Gain Switch Control 

Surface Mount Assembly 


Threshold 

e TTL Output 

e 12 mA (typ) Power Consumption 
@ +15 VDC 

e Surface Mount Package 


DESCRIPTION 


The PPD-6002 is a sensitive microwave threshold detector 
which provides efficient and accurate RF level measurement 
at critical system points. It contains a Schottky diode detector, 
a precision integrated circuit operational amp, comparator 


PP-25DD, p. 16-34 


and a temperature compensated voltage reference assembly. 


The unit is built with chip and wire construction on a thin-film 
substrate for small size and ruggedness. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Typical 
Te = 25°C 


1-6 


Frequency (Min.) 
Input Flatness (Max.) 
Py = —10 to +10 dBm 
Input Operating Range 
Input VSWR (Max.) 
Py =—10 dBm 
Input Power (Max.) 
Threshold Temp. Stability (Max.) 
@ —10 dBm Input Power 
@ 0 dBm Input Power 
@ +10 dBm Input Power 
Threshold Control Level 
@ —10 dBm Input Power 
@ 0 dBm Input Power 
@ +10 dBm Input Power 
Threshold Hysteresis 
Resistance Control 
Voltage Control 
Control Terminal Current 
Output Compatibility 
Output at Pin Threshold (Min.) 
Output Short Circuit Current (Min.) 
Output Sink Current (Min.) 
Vo=0.7V 
Output for Input Power Change 
> 3 dB above CW Threshold 
Rise Time 
Fall Time 80 
Propagation Delay 1000 
Supply Voltage 
As Specified 
Operational 
Supply Current 
@ +15 Volts (Max.) 12 
Package PP-25DD 


+0.7 
—10 to +10 


15:1 
+15 


75/220 
250/800 
900/3100 


+15 
+11 to +16 


Avantek, Inc. ~« 481 Cottonwood Drive, Milpitas, CA 95035 
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Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 
1-6 1-6 


+1.0 
—10 to +10 


+1.0 
—10 to +10 


2.0:1 
+15 


2.0:1 
+15 


+1.0 
+1.7 
+0.5 


+1.5 
+1.0 
+0.7 


e Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 


PPD-6002 
Threshold Detector 


MAXIMUM RATINGS 


DC VOWAGE 2.6 cscs vce ekseecariseveicewens esses +17 Volts Operating Case Temperature .............. —55°C to +125°C 
DC Voltage Reference .......ssunncceussceseens +2 Volts Storage Temperature .................45. —62°C to +150°C 
Continuous RF Input Power ..................... +15 dBm “R” Series Burn-In Temperature .................... 125°C 


WEIGHT: (typical) 0.21 grams 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


KEY: +25°C 
100 ee oe 
-55°C —— - —— 
Control Resistance and Control Voltage Input VSWR vs Frequency 
vs. Threshold Power and Temperature 
3600 12 
Pps Na ne PF 
1800 ; 06 = Fa 
oe a 
ee eo 
600|—-—__= 0.2 
ro) 
i recall tt ; | 
—10 -6 +2 +6 +10 .06 2 & 6 8 
taeiets Power, dBm Frequency, GHz 
Input VSWR vs Frequency 
and Drive Level Threshold Power 
£ Vr = 75 mV 
oO 
mo) 
s a 
= 
= 5 
> = 
° 
G 
4 
Ee 
Frequency, GHz Frequency, GHz 
Threshold Power Threshold Power 
: : 
E 3 
= = 
& a 
wo mo 
x) x) 
= Ee 
Frequency, GHz Frequency, GHz 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this. Data Book. 
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SIMPLIFIED SCHEMATIC 


Vee (+11 to +16 VDC) 


| PPD-6002 


RFiw 
JI. TT Lour 
Threshold © JL 
Adjust | 5 
GND 
VOLTAGE CONTROL 
Vee (+1 1 to +16 VDC) 

SS a re 
| 


PPD-6002 | 1 | 


THRESHOLD ADJUST 
AT +15 VDC BIAS 


INDICATOR DRIVE 


Vee (+11 to +16 VDC) 


— _— aa om ( ) ee ome canes ome 1 


” 
| PPD-6002 | 1 


Adjust 


Rr 


Avantek, Inc. -~ 481 Cottonwood Drive, Milpitas, CA 95035 


Rr 


PPD-6002 
Threshold Detector 


OUTPUT SCHEMATIC 


PPD-6002 


lou <2mA 


GND 
RESISTIVE CONTROL 
Vec (+1 1 to +16 VDC) 
Te 


Adjust 


THRESHOLD ADJUST 
AT +15 VDC BIAS 


Rr SENSITIVITY |HYSTERESIS 
(Typ) (Typ) 
[ama | osm | osc | 


RECEIVER GAIN ADJUST 


Vec (+11 to +16 VDC) ofa 
PF ' O——o | 


sak aac. ia”. 


| PPD-6002 | 1 


| 


i] 
. 


Threshold 
Adjust 


e Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 
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UTD-1000/1001 
QAVANTEK Analog Level Detectors 


10 to 1000 MHz 


FEATURES APPLICATIONS GROUND 
- , (o) 
e —120 mV Output for -10 dBm Pin e Specifically Designed for System RP iy _— 
e +1.0 dB Flatness Built-in Test @) =) 
e 50- or 300-ohm Impedance e RF/IF Level Monitor 
¢ Level Control One. 
e UTD-1001 Can Be Used Without ig REFERENCE 
upler in Man TO-8F, p. 16-47 
DESCRIPTION a Coup y Cases 
The UTD-1000 has an input impedance of 50 ohms. The drives a Schottky-barrier detector diode. Matched back-to- 
UTD-1001 has an input impedance of greater than 300 ohms. back silicon diodes which are closely thermally-coupled to the 
In all other respects the detectors are similar. The level detec- detector provide a DC tracking reference. 


tor consists of an active high-to-low impedance converter that 


ELECTRICAL SPECIFICATIONS (Measured at +15 VDC nominal 


: Guaranteed Specifications 
Typical 
Symbol Characteristic 
| snot | chaste Te . waded Te = oi ote so°c Te . — on +85°C 


Detected Voltage (Min.) 
f = 500 MHz, cond.'2 


Flatness (referred to input) (Max.) 
f = 10-1000 MHz, cond.12 


Variation Over Temperature 
(referred to input) 
f = 500 MHz, cond.'2 


Tangential Sensitivity (TSS) (Min.) 

f = 500 MHz, BW yiveo = 1 MHz, cond.! 
Input VSWR, 50 Q (UTD-1000 only) (Max. 
f = 10-500 MHz 


Input Impedance (UTD-1001 only) 
Equivalent resistance 
Equivalent capacitance 


Input 3rd Order Intercept Point 
f = 10-500 MHz 


Output Offset Voltage (Max.) 
Ip = Irer = 50 pA, no RF drive 


Differential Voltage Tracking 
Output Capacitance (Max.) 


CONDITIONS = 1:15 = 504A, R= 10K Q 
2. P= —-10 dBm (RF input) 


l Reference 


MAXIMUM RATINGS SCHEMATIC 
BS COMMON (GCIGUG) «ccc nace eseeecndandebaneeenens 1mA vt 
Continuous RF Input Power .................... UV OGRR 00000 tee es ae 
Operating Case Temperature .............. —54°C to +125°C RFiw | —Ip* 
Storage Temperature ...................4. —62°C to +150°C Detector 
“R” Series Burn-In Temperature .................... 125°C | | 
Pulse Input Power (1.0 minute max.) ............. 100 mW | | 
Junction Temperature Above Case Temperature ........ 3°C 7 | +15" 
| 
| 
| 


“Requires external bias resistors see “Application Note”, page 14-28 


WEIGHT: (typical) 2.1 grams 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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UTD-1000/1001 
Analog Level Detectors 


TYPICAL PERFORMANCE @ 25°C 


KEY: +25°C 
15 or 
-55°C—— - —— 
Detected Output Detected Output 
vs. Diode Bias Current vs. Power Input a 
1000 a 
é é 
$ > 
3 3 
Ss S 100 
2 3 
3 8 
a a 
10 
1 10 100 1000 —20 —15 -10 -5 0 +5 


Detected Current, LA Power Input, dBm 


DC Output Tangential Signal Sensitivity 
> 
e 
2 § 
Oo no] 
o B 
3 = 
3 
a 
0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz 
Second Order Two—Tone* Third Order Two-Tone* 
Intercept Point Intercept Point 
24 
22 
| & 20 
ce cf 18 
16 
14 
0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz 


*Distortion Curves relative to the UTD-1001 operated in shunt with a 50 PF line. 
(See “Application Note” on page 14-28.) 


ES aL HS EIB ORT AI Wah CAL AMALIA LI TLE AS NPI CANE ELLE DAS SA BET OGRE DE EIEN LS EG NEEDLE BEDE REALS EEA BILD EDO EL DESL S SAS BIELBLIELE EDEL LLIN EESIED NAEP RADE IS DLL EISELE ALLELE LD ALLELES PLE TELESALES. LDS LO LRP 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTD-2002 
QAVANTEK Threshold Detector 


10 to 2000 MHz 

FEATURES APPLICATIONS @ROUND 
e Externally Set Threshold e Specifically Designed for System RF = Those 
e TTL Output Built-In Test () (=) 
e Low VSWR e Built for Retrofitting 
e 20dB Threshold Range e Channel RF Activity Monitoring One. 

we THRESHOLD 
DESCRIPTION TO-8F, p. 16-47 
The UTD-2002 is a sensitive microwave threshold detector comparator, and a temperature compensated voltage refer- 
which provides efficient and accurate RF level measurement ence assembly. The unit is built with chip and wire construc- 
at critical system points. It contains a Schottky diode detector, tion, on a thin-film substrate for small size and ruggedness. 


ELECTRICAL SPECIFICATIONS (Measured in a 50 Ohm system @ +15 VDC nominal unless otherwise noted) 


Typical Guaranteed Specifications 
Symbol Characteristic To = 25°C Te =0° to 50°C To = 255° to 485°C 


Frequency Range (Min.) 10-2000 10-2000 10-2000 MHz 
Input Flatness (Max.) 

Py =—10 to +10 dBm +0.5 10.7 +1.0 dB 
Input Operating Range —10 to +10 —10 to +10 —10 to +10 dBm 
Input VSWR (Max.) 1.3:1 2.0:1 — 
Input Power (Max.) +15 +15 dBm 
Threshold Temp. Stability (Max.) 

@ —10 dBm Input Power +1.5 dB 

@ 0 dBm Input Power +1.0 dB 

@ +10 dBm Input Power +0.7 dB 
Threshold Control Level 

@ —10 dBm Input Power 90 mV/300 Q 

@ 0 dBm Input Power 280 mV/900 Q 

@ +10 dBm Input Power 900 mV/2900 Q 
Threshold Hystersis (Max.) 

Resistance Control dB 

Voltage Control dB 
Control Terminal Current mA 
Output Compatibility — 
Output at Pi, Threshold (Min.) V 
Output Short Circuit Current (Min.) mA 
Output Sink Current (Min.) 

Vo =0.7V mA 
Output for Input Power Change 
> 3 dB above CW Threshold 

C. =15 pF — 

Rise Time ns 

Fall Time ns 

Propagation Delay ns 
Supply Voltage 

As Specified VDC 

Operational +11 to +16 VDC 
Supply Current 

@ +15 Volts mA 

SCHEMATIC 
a 
TTLour 
Threshold Adjust 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listinge are in the back of this Data Book. 
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UTD-2002 
Threshold Detector 


MAXIMUM RATINGS 


DG VANES cae cancwiwu nies pares dew eens db eie.a ks +17 Volts 
Continuous RF Input Power .................... +15.0 dBm 


Operating Case Temperature ............ —55°C to +125°C 


WEIGHT: (typical) 2.1 grams 


TYPICAL PERFORMANCE @ 25°C 


KEY: +25°C 
85°C — 
—55°C 


Control Voltage & Resistance 
vs. Input Power 


Control 


Control 
Resistance, Ohms 
Voltage, Volts 


Input Power, dBm 


Input VSWR 

cc 

= 

” 

> 

005 05 10 15 20 25 30 

Frequency, GHz 
Hysteresis 

a 

ov 

B 

7) 

pa 

2 

nh 

> 

se 


Input Power, dBm 


Storage Temperature... 2... cee we nnanawes —62°C to +150°C 
“R” Series Burn-In Temperature .................... 125°C 
DC Voltage Reference .............. 0c cece eee +12 Volts 


Flatness 


Input Power, dBm 


Frequency, GHz 


Flatness 


Input Power, dBm 


005 05 10 15 20 25 3.0 
Frequency, GHz 


Flatness 


poate te 
NW] —j— +7 *\ 


-2 | td _ 


006 05 10 15 20 25 3.0 


| 


Input Power, dBm 


Frequency, GHz 


ERIE as le SSA DDS GE CY te LDC TN REIS MSD Sel Oe ran a St LAE eS GRACE MR RE ARE BE NR SR PERL R08 ROE a EERE LE Ne ERTL EE SAD RS DA Re EES SRST A NCL PRR EES FE ee RE SONI SEE ETS 
Avantek, Inc. . 481 Cottonwood Drive, Milpltas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listinge are in the back of this Data Book. 
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QAVANTEK 


UTD-2004 
Threshold Detector 
10 to 2000 MHz 


FEATURES 


e Frequency Range: 10 to 
2000 MHz 

e Sensitive Threshold: —25 dBm 

e Threshold Externally 
Programmable with One 
Resistor 

e Wide Threshold Range: —25 to 
-10 dBm 

e TTL Output 

e Temperature Compensated 
Threshold 

e 2.5 mA (Typ) Power 
Consumption @ +5 VDC 


DESCRIPTION 


The UTD-2004 is a sensitive microwave threshold detector 
which provides efficient and accurate RF level measurement 
at critical systems points. It contains a planar tunnel diode 


APPLICATIONS @RnouND 


e Specifically Designed for System RPin TTL 
Built-In Test 

e Built for Retrofitting 

e Channel RF Activity Monitoring One. 


Voc THRESHOLD 


TO-8F, p. 16-47 


comparator, voltage regulator, and a temperature compen- 
sated voltage reference assembly. The unit is built with chip 
and wire construction on a thin-film substrate for small size 


detector, precision integrated circuit operational amp, 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC and—15 VDC nominal 


Guaranteed Specifications 
Bh Lie ee 
Cc teristi 


Frequency, (Min.) 
Input Operating Range 
Input Flatness, (Max.) 
Input VSWR, (Max.): 
—25 < Pw <—20 dBm 
—20< Pw <-10 dBm 
Threshold Temperature Stability, (Max.) 
Threshold Hysteresis, (Max.) 
Response Time (see Note 1), (Max.) 
Ton, 90% RF to TTL “1” 
Torr, 10% RF to TTL “0” 
Control Resistance at Threshold Level: 
Pin = —25 dBm 
Pin = —20 dBm 
Py =—10 dBm 
Output Compatability (S-TTL Loads), (Min. 
Output Voltage (see Note 2) 
Supply Voltage 
Supply Current @ +5 VDC (Max. 
NOTES: 1. Response time for input change > 3 dB above CW threshold. Rroan = 1 MQ, Croan = 80 pF. 
2. Output voltage for Py, = > threshold. Rioap = 1M Q. 


SCHEMATIC 


and ruggedness. 


TTLour 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 
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UTD-2004 
Threshold Detector 


MAXIMUM RATINGS 

De VORGGE 9c catgeeen Ghee if asaheenaesewnsaaeesa +20 Volts Operating Case Temperature .............. —55°C to +100°C 
Continuous RF Input Power ..................05. +10 dBm Storage Temperature ................005- —55°C to +100°C 
“R” Series Burn-in Temperature .................... 100°C 


WEIGHT: (typical) 2.1 grams 
TYPICAL PERFORMANCE OVER TEMPERATURE (@ +5 VDC unless otherwise noted) 


KEY: +25°C 
65° O— = 
-55°C—— - —— 
Control Resistance Fas : 
ponse Time 
vs. Threshold Power ie Threshold Powesr 
100 
: ap 
ro) $ 80 
g - 
60 
: : =n on Sas 
2 2 oJ 
4 g Load = 80 pf, 1 MQ 
2 & 20 ee 
0 
1 
35 -30 -25 -20 -15 -10 -§5 0 —30 —25 -20 -15 -10 
Threshold Power, dBm Threshold Power, dBm 
Threshold Power Threshold Flatness 
£ 
: 
g g 
a a 
2 3 
° °o 
- = 
Frequency, GHz Frequency, GHz 
Threshold Power Input VSWR 
= 
pea] 
mo) 
o 
= oc 
o B 
Zz > 
x) 
G 
= 
Ee 
Frequency, GHz Frequency, GHz 


ATE PSS EE LEST BIE DAR h LANES RSE ETS EDEL TIS EE EE LE FLAS RTE LEE LENE ETE, BIST ITE SE I NI ND ND IE STEN RNS PE SET 2 EE FE PT EIDE TO EESTI TS 
Avantek, Inc. « 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
5-15 


UTD-2004 
Threshold Detector 


THRESHOLD ADJUST 


Vec (+5 to +20 VDC 


THRESHOLD ADJUST 
AT +15 VDC BIAS 


R SENSITIVITY 
oe dBm (typ) 


SIMPLIFIED SCHEMATIC OUTPUT SCHEMATIC 


UTD-2004 3.6V | 
(Internal) 


| 
| 
20K 7 


INDICATOR DRIVE CIRCUIT BUILT-IN TEST DETECTOR 


Voc (Regulated) 
e 


REPRE BRI TAREE ORE TISAI GEE ERNE EGS ALTE KD DOE EADIE LE LLY EIEN ATE RED PTD AG AE EAE TEL IE SRO DEINE tb EF SIAL LNT A A I iad EE SB ELON DA LD Se EPG EL OMSL PRS TR Bod SST es NE 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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tists 


THIN-FILM PASSIVES 


SELECTION GUIDE sete wceevoevceevesvss OHS 


SPLITTER PRODUCTS 


* SPIGA) citcenvivenscunne reeves nan O38 
CSPI ee ixneewacy einen eererennds OOO 


LOW PASS FILTER PRODUCTS 
© PLP 4a nee ce hee st tie an ceassonae OS 


©PLP-ZOf cssdnean sees civ seen eeene CO 
PLO! sie ckeeretecioneveeeacvens BOW 


Thin-Film Passives 
QAVANTEK Selection Guide 


PRODUCT DESCRIPTION 
The SPT splitter uses distributed elements fabricated with two output ports over the extremely wide frequency range. All 
Avantek’s thin-film technology on an alumina substrate and ports are well-matched to 50 ohms minimizing the amount of 
packaged in a hermetic package. Featuring low-loss circuitry, reflection on the input and output side. The Avantek splitter is 
the SPT splitter provides an even split in power between the excellent for driving two systems from a single signal source. 
THIN-FILM SPLITTER 
Guaranteed Specifications at 0° to 50°C Case Temperature 

Frequency Insertion Amplitude Phase 

Range Loss Flatness Isolation VSWR Balance Balance 

(Minimum) (Maximum) (Maximum) (Minimum) Input/Output (Maximum) (Maximum) Case Page 

Model (GHz) (dB) (dB) (dB) (Maximum) (dB) (Deg) Typ Number 


SPT-1822 2-18 


LOW PASS FILTERS, SURFACE MOUNT PLANARPAK 
Guaranteed Specifications at 0° to 55°C Case Temperature 


Passband Stopband Passband Stopband 
Frequency Frequency Insertion Insertion Passband 
Range Range Loss Loss VSWR 
(Minimum) (Maximum) (Maximum) (Minimum) Input Case Page 
Model (GHz) (GHz) (dB) (dB) (Maximum) Type Number 


PLP 
z New 3 PLP-207. ss 


PLP-407 «G4 


ADE REESE SAY, A EE SA OSE RR SS MEN BST BS SERED SETS Sn SIREN DEST SIRENS TEI LEAD TEE EGS EERIE LS OSES ATA LIDGE EOIN LILI NILE ADC IEE 85 EAE AG LES AINE Gt SEB EES ITE EAE. 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 
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QAVANTEK 


SPT-1821/1822 
Thin-Film Power Splitters/Combiners 
2 to 18 GHz 


FEATURES APPLICATIONS 

e Frequency Range: 2 to 18 GHz e Local Oscillator Signal Splitting 

e Excellent Phase and Amplitude e Systems Requiring Matched 
Tracking Output Signals From One 


e Low Insertion Loss: Source 


< 1.4 dB (Typ) e EW Receiver Systems SPT, p. 16-41 
High Isolation: > 20 dB (Typ) @ Applications Requiring High 
Stainless Steel, Hermetic Case isolation Between Channels 


Thin-Film Reliability 


DESCRIPTION 


The SPT-1821 and -1822 are 2 to 18 GHz, 3 dB power split- 
ters/combiners designed for use in either connectorized or 
microstripline systems. These splitters use a thin-film distrib- 
uted element design to achieve excellent performance over 
the entire 2 to 18 GHz band. Insertion loss is typically below 
1.4 dB, isolation between output ports is greater than 20 dB 
(typ), and VSWR is better than 1.5:1 (typ). Avantek’s thin-film 
approach allows for precise control of the circuit fabrication 


Field Replaceable Connectors ¢ Broadband Systems 


process, resulting in excellent phase and amplitude matching 
between output ports. Amplitude matching is typically within 
+0.1 dB while phase matching is within 3 degrees. These 
components are packaged in hermetically-sealed stainless 
steel cases for use in demanding applications. Both models 
provide the unique feature of field replaceable, removable 
connectors for use in connecterized or stripline applications. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Frequency Range 
Insertion Loss (Max.) 
Flatness (Max.) 
Isolation (Min.) 
Input VSWR (Max.) 
Output VSWR (Max.) 
Amplitude Balance (Max.) 
Phase Balance (Max.) 
Case Dimensions: 
Length (with connectors) 
Width 
Height (with spacer) 


SCHEMATIC 


FFin 


MAXIMUM RATINGS 


CW Input Power {any POM) .cccvccsdssseeecee san valine wee ewne 
CW Input Power with Input and Output Ports Matched to 50 ohms 
Operating Case Temperature ............. 20... 0. cece eee eee 
Storage TEMpPOraiwre ...sckirceevene sees ew ea inensaaeve ewan 
“R” Series Burn-in Temperature .............. 2... ..00 00 eens 


WEIGHT: 32 grams with Connectors and Spacer 


Avantek, Inc. .» 481 Cottonwood Drive, Milpitas, CA 95035 


my 


0.95/2.4 
0.30/.76 


Guaranteed Specifications 


Te =0° to 50°C Te =-55° to +85°C 
SPT-1821 | SPT-1822 | SPT-1821 | SPT-1822 


RF oy 


RFout 


(‘ie iahea hated open see ae heres eee dea e ee ws —62°C to +125°C 
TEETTITIT IIT CTT errr er irre er ee —55°C to +150°C 
LePhS cee R Re PS VERO OS AAO H Sheed Gee Ke ERG EHS +125°C 


e Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 


SPT-1821/1822 
Thin-Film Power Splitters/Combiners 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS 


FREQ S41 Sa S12 S22 GPDEL PHASE 


GHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
1.000 30 106.9 —3.82 —112.4 —3.8 —112.4 .05 1.43 31 
1.500 27 66.9 —3.74 —168.2 —3.7 —168.0 .04 88.73 31 
2.000 .22 26.8 —3.64 135.5 —3.6 135.8 .09 24.89 31 7.21 
2.500 16 -17.6 —3.55 78.8 -3.5 79.0 09 —34.28 31 —5.80 
3.000 .06 —67.7 —3.47 21.6 -3.5 21.7 06 —87.05 32 —4.86 
3.500 .05 45.0 —3.52 —36.1 —3.5 —35.9 02 —66.48 32 —4.31 
4.000 she —5.4 —3.62 —93.0 —3.6 —92.8 07 -—72.79 32 -3.13 
4.500 11 —39.3 —3.64 —149.9 —3.6 —149.7 12 —125.88 32 —1.80 
5.000 13 —52.1 —3.68 152.9 —3.7 153.1 14 173.65 32 -.73 
5.500 17 —90.3 —3.72 96.0 -3.7 96.1 14 110.77 32 53 
6.000 14 —137.7 —3.68 38.8 —3.7 39.0 12 48.56 32 1.55 
6.500 .06 —177.1 —3.66 —19.1 -3.7 —18.8 09 7.85 32 1.90 
7.000 .03 —71.7 —3.74 -77.0 —3.7 —76.7 10 -6.61 32 2.25 
7.500 13 —97.1 —3.85 —134.6 —3.8 -134.3 16 —33.25 32 2.61 
8.000 22 —147.7 —3.98 168.5 -3.9 169.1 19 —75.69 32 3.79 
8.500 25 149.5 -3.91 112.3 -3.8 112.2 18 -115.49 31 5.71 
9.000 at 75.9 —3.50 54.5 -3.5 53.7 16 —135.37 32 5.97 
9.500 .08 —16.5 -—3.53 —-6.7 —3.6 -6.5 16 —173.87 34 3.01 
10.000 11 —147.6 -3.79 —65.5 —3.8 —65.1 15 160.11 32 2.66 
10.500 16 133.6 —3.99 -123.1 —4.0 —122.8 16 121.85 32 3.09 
11.000 19 70.1 —4.07 179.5 —4.1 179.8 15 74.96 32 3.56 
11.500 mig 7.4 —4.04 121.7 —4.1 122.1 13 25.36 32 4.17 
12.000 12 —55.2 —4.01 63.3 —4.0 63.8 12 —12.36 32 4.18 
12.500 .06 -119.2 —4.01 4.5 —4.0 4.8 12 —38.86 33 3.47 
13.000 .05 136.6 —4.04 —54.2 —4.0 —54.1 16 —65.54 33 2.91 
13.500 11 39.1 —4.04 —113.1 —4.0 —113.1 18 —106.88 33 2.00 
14.000 .18 —36.0 —4.08 -172.3 —4.1 -172.4 17 —147.99 33 93 
14.500 19 —108.0 —4.19 128.4 —4.2 128.6 15 171.10 33 -.02 
15.000 © 15 177.6 —4.28 69.7 —4.3 70.1 14 135.74 32 —.33 
15.500 14 94.4 —4.29 10.8 —4.3 10.8 13 100.99 33 —1.04 
16.000 16 10.7 —4.31 —48.1 —4.3 —48.1 13 58.11 33 —1.66 
16.500 15 -—71.5 —4.23 —107.7 —4.3 —107.4 13 17.79 33 —3.08 
17.000 .10 —172.7 —4.27 —168.1 —4.3 —167.5 14 —11.67 34 —5.39 
17.500 a Ih 67.0 —4.43 132.2 —4.4 133.0 18 —39.62 33 —6.94 
18.000 .18 —2.2 —4.50 72.8 —4.4 73.6 19 —-74.64 33 —7.99 
18.500 ae —53.9 —4.50 13.5 —4.4 13.7 17 —110.20 33 
19.000 17 —101.8 —4.38 —46.4 —4.4 —46.4 a —141.49 33 
19.500 .07 —108.4 —4.31 —107.5 —4.3 —107.1 06 —139.86 34 
20.000 10 —92.0 —4.38 —168.5 —4.3 —168.3 07 —136.18 34 
20.500 .10 —114.7 —4.37 130.6 —4.3 130.2 06 —174.65 34 
21.000 .10 —-110.9 —4.36 68.6 —4.5 68.5 03 —17.88 34 
21.500 12 —150.8 —4.55 4.1 —4.6 4.9 14 —72.16 36 
22.000 .09 —135.6 —4.37 —53.5 —4.3 —52.9 17 —123.11 32 
22.500 .09 —90.8 —4.52 —118.7 —4.4 —118.1 15 —132.60 36 
23.000 es | —109.8 —4.99 178.3 —4.8 178.9 26 —152.06 35 
LINEARIZATION RANGE: 2.00 to 18.00 GHz 
SPT-1822 TYPICAL PERFORMANCE OVER TEMPERATURE 
KEY: +25°C 
+85°C —— — — 
-55°C —— - — 
: Insertion Loss Isolation -_ Input VSWR 
e NEAL 
e trlLlh ; ett tT 
yg = ad i Ae | = 
2 LEELA sew NTT yb 
' A | Natl 
- eo 
£ , _ 1.0 AWM PY ee 
13 5 7 9 111315 17 19 21 23 13 5 7 9 111315 17 19 2123 “41 3 5 7 9 11131517 19 21 23 
Frequency, GHz Frequency, GHz Frequency, GHz 
ENE PT SE LE ROT ELE IT EEO SS OS EE EOE, LEP LE LOE DG A LEIDEN ESERIES EES OIE ARE SLEEP EET EERE REAR BEEP LEED PED Bit SOAL ERAI EEA ANOLE. ENE LE ILS EEA YAED ALLL AD LRA I ELA OEE ANI NBE ESAT ALAS RDI PAS DEAT GE AAT LE POO TESS 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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SPT-1821/1822 
Thin-Film Power Splitters/Combiners 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS 


FREQ Ss S33 S32 Ss3 GPDEL PHASE 
GHz dB Ang dB Ang dB Ang Mag Ang ns DEG 
1.000 -3.86 —112.4 -3.8 —112.4 —9.10 —128.3 .04 5.07 31 
1.500 -3.77 —168.4 -3.8 —168.3 -12.41 178.5 05 82.91 31 
2.000 —3.67 135.1 —3.7 135.4 -16.80 122.8 .09 20.79 31 ~7.21 
2.500 -3.58 78.3 —3.6 78.5 —24.18 57.4 10 -37.88 31 —5.80 
3.000 —3.50 20.8 -3.5 20.9 -32.62 —93.9 .06 —87.75 32 —4.86 
3.500 -3.55 -36.9 -3.5 -36.8 —24.98 165.7 .03 —67.24 32 4.31 
4.000 -3.65 —-94.1 -3.6 —93.9 —23.28 102.5 .08 -75.40 32 -3.13 
4.500 —3.69 —151.1 -3.7 -150.9 —24.95 41.4 12 —129.28 32 —1.80 
5.000 -3.71 151.7 -3.7 151.8 -31.49 —30.0 14 171.34 32 —.73 
5.500 -3.75 94.5 -3.7 94.6 34.44 155.4 14 108.74 32 53 
6.000 —3.71 37.3 —3.7 37.4 —25.39 75.1 We 46.38 32 1.55 
6.500 —3.68 -20.8 -3.7 —20.6 —21.85 13.6 .10 2.68 32 1.90 
7.000 —3.76 -78.9 -3.8 -78.7 -20.85 —46.3 10 -13.56 32 2.25 
7.500 -3.89 —136.7 -3.9 —136.4 —21.91 —106.4 .16 -39.02 32 2.61 
8.000 —4.02 166.2 —4.0 166.7 —25.31 —163.0 .19 -78.13 32 3.79 
8.500 —3.97 109.8 -3.9 109.6 -32.55 108.8 Ae —116.97 31 5.71 
9.000 —3.57 51.9 3.6 51.1 -31.67 —41.4 16 —142.92 32 5.97 
9.500 —3.62 -9.3 -3.7 —9.0 —25.22 -—120.2 16 177.65 34 3.01 

10.000 —3.85 —68.1 -3.9 —67.7 —22.40 178.8 14 153.56 32 2.66 

10.500 —4.04 —126.1 —4.1 -125.7 —21.67 120.4 14 115.68 32 3.09 

11.000 —4.16 176.2 —4.2 176.5 -22.70 63.4 14 65.55 32 3.56 

11.500 -4.18 118.5 —4.2 118.9 -25.77 6.3 12 14.96 32 4.17 

12.000 —4.12 60.4 —4.1 60.8 -33.75 —51.2 .13 —29.11 32 4.18 

12.500 —4.10 15 —4.0 Tat —40.57 71.2 14 —55.30 33 3.47 

13.000 —4.11 -57.3 —4.1 —57.3 -—30.50 23.3 15 -77.30 33 2.91 

13.500 —4.11 —116.4 —4.1 —116.4 -—27.32 —18.7 .16 —115.13 33 2.00 

14.000 —4.16 —175.7 —4.2 —175.8 —25.00 —59.9 aur —159.20 33 93 

14.500 —4,.26 125.1 —4.3 125.3 -23.36  -108.5 .16 157.81 33 —.02 

15.000 —4.30 66.3 —4.3 66.7 -23.26  -164.6 14 119.09 32 —.33 

15.500 —4.30 7.3 —4.3 7.4 —25.86 132.2 13 85.24 33 —1.04 

16.000 —4,.28 —51.9 —4.3 —51.7 -33.90 50.8 12 47.36 33 —1.66 

16.500 —4.21 —111.7 —4.2 —111.4 -32.78 -127.4 12 7.56 33 -3.08 

17.000 —4.24 -172.2 —4.3 -171.6 -—25.65 158.2 14 —22.96 34 -—5.39 

17.500 —4.36 127.8 —4.3 128.7 —23.17 99.7 Ae —48.33 33 6.94 

18.000 —4.42 68.1 —4.3 68.7 -22.57 44.5 16 —81.19 33 -7.99 

18.500 —4.44 8.6 —4.4 8.7 —23.28 —-9.7 13 —115.22 .33 

19.000 —4.31 —51.5 —4.3 —51.5 —25.67 —68.6 06 —147.27 33 

19.500 —4.26 -112.7 —4.2 —112.4 -31.75  -148.7 03 -72.26 34 

20.000 —4.30 -174.1 —4.3 —173.7 —31.75 54.3 06 -79.74 34 

20.500 —4.32 124.4 —4.2 124.4 —25.14 -31.3 06 -90.85 34 

21.000 —4.39 62.3 —4.5 62.6 -—23.88 —94.6 11 —60.53 34 

21.500 -4.71 2.5 —4.7 —1.4 -25.98 -153.6 21 —81.35 36 

22.000 —4.43 -59.1 —4.4 —58.4 —22.63 —109.1 23 —123.76 32 

22.500 —4,57 -124.2 —4.5 -—123.5 —16.51 —160.7 21 —140.55 36 

23.000 —5.01 173.8 —4.8 174.1 -13.62 144.4 29 —160.25 35 

LINEARIZATION RANGE: 2.00 to 18.00 GHz 


Output VSWR Amplitude Match Phase Balance 


. ? se ah etd OR 
e CPT COO) = Coe 
CE TTTTFTT TTP) a = 
(OY PTT et | : 
oa & ¥ 6 41 tear an eis "4 35 7 9 11131517 19 2123 pga 3.5 7 9 111315 17 19 21 23 
Frequency, GHz Frequency, GHz Frequency, GHz 


2H SU RS PGA APR ST RR AL aT SEL GCE POST RE Ta EL NEIL LEE POE ATE BEA SELES LIE, ILL EOI SLE GLEE NIE LENE RS TET ALI EL AN SLE SPALL SLE EEL LLL LLL IA LE AE LLL LIL DALLA ANTELOPE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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PLP-105 
QAVANTEK Thin-Film Low Pass Filter 


FEATURES APPLICATIONS 
e DC-1 GHz e Communications Circuits 
e Lumped Element Design e Cellular Telephone Systems 
e Small Size e Fiber Optics 
e Hermetic Surface Mount Package e instrumentation 
e Light Weight e Missile Systems 
PP-38, p.16-35 
DESCRIPTION 
The PLP-105 is a thin-film, lumped-element, 5-pole low-pass much smaller and more repeatable than conventional 
filter packaged in a small 3/8” x 3/8” PlanarPak surface mount distributed or discrete lumped element designs. 


package. Use of thin-film lumped elements provides a circuit 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ T, = —55 to +85°C unless otherwise noted) 


Ch teristi Typical Guaranteed Specifications 
aracteristic 
Symbol Te = 25°C Te = 0° to 55°C Te = -55° to +85°C 


Passband Frequency 

Stopband Frequency 

Passband VSWR 

Passband Insertion Loss (Maximum) 
Stopband Insertion Loss (Minimum) 
Amplitude Matching (Unit-to-Unit), T, = 25°C 
Phase Tracking (Unit-to-Unit), T, = 25°C 
Maximum Continuous Power 


SCHEMATIC TYPICAL PERFORMANCE OVER TEMPERATURE 


Passband Insertion Loss Stopband Insertion Loss 


ay tisk 


D 
mm 
z 
: 
Bs) 
f 
Insertion Loss, dB 


Insertion Loss, dB 
ty 
ai 


0 2 4 6 8 1.0 0 1 2 3 4 5 6 


Frequency, GHz Frequency, GHz 
Passband VSWR Pi ie Amplitude Match for 4 Units 
= 
KEY: +25°C o 2 
+85°C ———— a 
> Cc 
-55°C -— 2 
® 
: é 
0 fe 4 6 8 1.0 _ 0 1 2 3 4 5 6 
Frequency, GHz Frequency, GHz 
MAXIMUM RATINGS 
COneUs POW! cc erecd Hoeceuneenedstontuaben eb awd ed beCd5 Eee Eseteeeotet eeeeektateeese ces +30 dBm 
RAOrMtUI S208e POUIGGIMUUG vccwiccdae wn oho a WEE NO Swe HARES OWS BOREWK KEN WEED OO de Oe ee —55°C to +125°C 
SIOrade TORI AUUle: connec seus eh 35 donde chs em esGds kbE eed eS Od OV Ei eK ees KOS ON EAC E hes —62°C to +150°C 
“RH” Series Burn-in TOMpPeratre occc icv ccccieccesweees sede weee dees iRe EO aw) EASE TEER OER AAG ROO HOO wO +125°C 


WEIGHT: (typical) .5 grams 


CE TSERAE COR EES DT 9S DUES BB DOPE ET POEL A SEER PR IBLE AR BE A LE ES, ST TAT ERLE ETE TY ADE EL RE AERA ESL ERAT Le SET EE IN A FESS REE ENP IE BE AEE OLS SEPT OBA i LEY MG ELE LGR ELE DE INCRE DS ED SORA LEE ABEL, 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are in the back of this Data Book. 
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PLP-105 


Thin-Film Low Pass Filter 
SRE eS SSS ee a PD EN BI RES NCTE NG et aN Se RE EAT SH BS Ca SP TH SI TID FI NPSL a BES AS Ti GD STG NR TT 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
S-PARAMETERS 


Si Sa S12 Sz 
FREQ GPDEL 

GHz Mag Ang dB Ang dB Ang Mag Ang (ps) 
0.25 .07 —125.6 —0.34 —56.3 —0.37 —56.8 .07 —124.8 648 
0.50 .06 170.4 —0.46 —114.7 -0.49  -115.1 .06 170.2 701 
0.75 .03 -80.9 —0.57 —177.8 —-0.60 -178.3 .03 -73.8 845 
1.00 .08 -63.1 —0.91 106.0 —0.95 105.4 .08 —59.7 1.1+03 
1.25 .67 -94.6 —4.91 4.7 —4,94 4.2 .66 -91.9 811 
1.50 91 —165.6 —16.03 —68.2 —16.06 —68.6 .90 —162.4 450 
1.75 93 152.9 —27.10 —108.7 -27.10 -109.4 .92 156.5 302 
2.00 94 123.0 —36.65 —136.0 -36.65 -136.9 .93 127.3 196 
2.25 95 98.3 —48.17 —153.7 —-48.17  -156.2 .94 102.6 —245 
2.50 .95 76.9 —60.00 —131.6 -60.00 -135.8 94 82.4 —733 
2.75 .96 55.4 —59.57 —65.6 —60.00 -67.3 95 62.0 79 
3.00 .96 35.3 —53.97 —72.8 —53.97 -65.9 .94 42.9 99 
3.25 95 1551 —53.97 81.8 —53.97 -—80.8 .94 23.8 152 
3.50 .95 —4.6 —53.97 —95.5 -53.97  -101.1 .94 4.8 254 
3.75 94 —24.6 50.45 118.4 -53.76 -120.4 .93 -14.2 204 
4.00 93 —44.9 —50.45 —136.7 —-50.45 -138.5 92 —33.9 226 
4.25 93 -65.4 —50.45 —157.1 —-50.45 -161.1 .92 —53.8 235 
4.50 92 -85.8 —47.95 —178.3 -47.95 -178.2 91 —74.0 232 
4.75 .92 —106.8 —47.85 160.7 —47.95 159.2 .90 -94.8 243 
5.00 91 —128.1 —45.11 138.8 —45.11 138.0 .90 —116.5 254 
525 91 -149.9 —43.09 115.9 —43.09 114.7 89 —138.8 265 
5.50 91 -171.8 —41.36 92.0 —41.36 90.1 89 —161.1 265 


LINEARIZATION RANGE: .25 to 5.5 GHz 


“ry SSSA RD SAAT Tah aR EAE I PETA IS RRE SE IN TIT ATE SELLE IRE BED TES ESS BOER OL IT IEE ETAT RIFLE TE TIE LEP ELAN ADVE LOE SPELL LE ILE VELL NSEV OEMS LPL AEA AES ODDIE ERED LE NED 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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PLP-207 
QAVANTEK Thin-Film Low Pass Filter 


FEATURES APPLICATIONS 
e DC - 2 GHz e Communications Circuits 
e Lumped Element Design e Cellular Telephone Systems 
e Small Size e Fiber Optics 
e Hermetic Surface Mount Package e Instrumentation 

e Missile Systems 

PP-38, p.16-35 

DESCRIPTION 
The PLP-207 is a thin-film, lumped-element, 7-pole low-pass much smaller and more repeatable than conventional 
filter packaged in a small 3/8” x 3/8” PlanarPak surface mount distributed or discrete lumped element designs. 


package. Use of thin-film lumped elements provides a circuit 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ T, = —55 to +85°C unless otherwise noted) 


: Guaranteed Specifications 
Typical 
Ch teristic 


Passband Frequency 

Stopband Frequency 

Passband VSWR 

Passband Insertion Loss (Maximum) 
Stopband Insertion Loss (Minimum) 
Amplitude Matching (Unit-to-Unit), Ta = 25°C 
Phase Tracking (Unit-to-Unit), T, = 25°C 
Maximum Continuous Power 


SCHEMATIC TYPICAL PERFORMANCE OVER TEMPERATURE 
Passband Insertion Loss Stopband Insertion Loss 
5 ne ee ee ee ee 5 
ae al 
~- fF ¢ 7 5 1.0 -— : 
| Saeed ae Dee a 
—-_ 6 fs 1.0 1.5 20 ~ 0 14 2 3 4 5 6 7 
Frequency, GHz Frequency, GHz 
Passband VSWR Pi occ Amplitude Match for 4 Units 
KEY: +25°C o 2 
sC———— 5 : 
-55°C << seer = = 
© 
a 
0 s 1.0 1.5 20 ™~ 
Frequency, GHz 
MAXIMUM RATINGS 
COntInuUoUs RP POWGE! <coserceccanscaie Keno eee wee RASTER DENA OE ONS OTN TOES OR RDOKEN RTL ASSERT ORES +30 dBm 
COSTAE CAG TAROIRIIS gnc ce seer etn denn sw viet edse vee Canes e PRE R HES HKe ees HEKKHERS —55°C to +125°C 
SIOTage TAINPOLAUNG voces cae chs ka Ewa Eas OO ESE EONS REET OOS SERENE S OKO EES CREE R REESE —62°C to +150°C 


“Hr Series Buri) TOMPGMAUNG o< occ c veces rec ene ss Ke Re eee ece dhe eee NOES THRE DEEDS RD Re ARaR eR ORE +125°C 


WEIGHT: (typical) .5 grams 


SE POET A IE SS OER I EEL ls IEE SILL EE SR TELE ISE ESOS OSE NTE GT LER TEP LN A TEPID A PELE SO NED ES EE LER OA EE AIG AEE LEGA AREER GELB! BOSE: SES EE AIRY IODA TA Sat ABB A Dt BE BEN AE A IE RTE an FE a RR EE ie EELS 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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PLP-—207 
Thin-Film Low Pass Filter 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 
S-PARAMETERS 


Si Sa S12 Sz 
FREQ GPDEL 

GHz Mag Ang dB Ang dB Ang Mag Ang (ps) 
0.25 .05 -89.4 -0.29 -31.4 0.29 —31.2 .05 -89.9 358 
0.50 .08 —139.4 -0.42 -63.7 -0.41 -63.6 08  -138.0 356 
0.75 .09 178.8 —0.50 -95.8 -0.50 -95.7 09  -178.9 382 
1.00 .06 134.2 —0.54 —-130.3 —-0.54  -130.1 .06 132.2 399 
1.25 .01 54.7 —0.60 —166.2 —0.60 -166.0 .02 36.6 436 
1.50 .02 -90.2 —0.71 154.4 —0.72 154.6 .03 -72.6 488 
1.75 01 -161.8 —0.89 110.4 —0.89 110.6 01 —134.9 591 

2.00 .03 81.1 —1.21 57.2 —1.21 57.3 .03 58.3 804 
2.25 .30 60.1 —2.74 —15.1 -2.72  -15.0 32 51.3 790 
2.50 75 -9.0 -9.49 -86.2 -9.52 -86.5 76 -11.2 533 
2.75 89 —55.5 —20.61 —134.2 -20.70 -133.7 .90 -55.9 281 

3.00 92 -80.5 —30.50 —159.5 -30.50 -159.4 .93 -80.6 214 
3.25 .94 -97.4 -39.33  -178.8 -39.29 -177.2 94 -97.5 172 
3.50 95 —109.6 —47.03 165.5 —47.03 165.9 95  -110.0 129 
3.75 95 —119.5 —50.60 153.9 —50.60 148.2 95 —120.7 237 
4.00 95 -127.8 —53.97 132.5 —53.97 129.8 95 —129.6 189 
4.25 94 —135.6 —53.97 115.5 —50.45 122.0 95 —138.0 31 

4.50 .94 —143.0 -50.45 112.6 —40.45 113.7 94 -146.2 139 
4.75 .93 —150.5 -50.31 100.1 —47.95 103.5 93 154.3 41 

5.00 92 —158.0 —47.95 96.4 -47.95 96.4 93  -162.4 79 
5.25 91 —165.9 —47.95 89.2 —46.02 94.2 92 -170.8 88 
5.50 91 —174.2 —46.02 81.2 —46.02 83.5 92 -179.5 90 
§.75 91 -177.1 —45.93 73.0 44.43 73.7 92 171.6 98 
6.00 91 —168.1 44.43 64.2 44.43 62.8 92 162.4 113 
6.25 91 -158.8 44.43 54.0 —44.43 54.1 .92 153.3 75 
6.50 91 —149.2 —43.67 47.2 —44.43 45.5 .93 143.9 92 
6.75 .92 —139.3 —43.09 38.9 —43.09 37.2 .93 134.4 113 
7.00 92 —131.0 —43.09 28.6 —43.09 28.8 93 126.8 76 
7.25 92 -121.9 —43.09 21.8 —43.09 21.1 .93 118.6 116 
7.50 92 111.3 —43.09 11.3 —43.09 12.8 93 108.9 116 


LINEARIZATION RANGE: .25 to 5.5 GHz 


SRT POI PS GR EEE ETP TE I EE TB EO BOE IE ETE TE TTA ELE EE LE NL LE IEEE ELT TE PN EN TE AD EE LE TEE AE ET ETE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK PLP-407 


Thin-Film Low Pass Filter 


FEATURES APPLICATIONS 
e DC - 4 GHz e Communications Circuits 
e Lumped Element Design e Cellular Telephone Systems 
e Small Size e Fiber Optics 
e Hermetic Surface Mount Package e Instrumentation 

e Missile Systems 

PP-38, p.16-35 

DESCRIPTION 
The PLP—407 is a thin-film, lumped-element, 7-pole low-pass much smaller and more repeatable than conventional 
filter packaged in a small 3/8” x 3/8” PlanarPak surface mount distributed or discrete lumped element designs. 


package. Use of thin-film lumped elements provides a circuit 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ T, = —55 to +85°C unless otherwise noted) 


Ch isti Typical Guaranteed Specifications 
aracteristic 
Symbol Te = = 25°C Te = - 0° to 55°C Te = —55° to +85°C 


Passband Frequency 

Stopband Frequency 

Passband VSWR 

Passband Insertion Loss (Maximum) 
Stopband Insertion Loss (Minimum) 
Amplitude Matching (Unit-to-Unit), Ta = 25°C 
Phase Tracking (Unit-to-Unit), T, = 25°C 
Maximum Continuous Power 


SCHEMATIC TYPICAL PERFORMANCE OVER TEMPERATURE 
Passband Insertion Loss Stopband Insertion Loss 
S 5 "TT RELIST I I 
— Ror @ * CTLIWTtettt 
| | 3 ° 
— — -25 
~ +: ¢ 7 § § 
3 Fy 
72) 7) —50 
c c 
a 0 6 10 15 2.0 2.5 3.0 3.5 4.0 — 0 2 4 6 8 4 ei 14 
Frequency, GHz Frequency, GHz 
Passband VSWR Ab ite Amplitude Match for 4 Units 
3 
KEY: +25°C re 
+85°C ———— a = 
-55°C —— - — = k2) 
© 
0 2 
0 § 1.0 152.0 2.5 3.0 3.5 4.0 7 0 2 4 6 8 10 12 14 
Frequency, GHz Frequency, GHz 
MAXIMUM RATINGS 
COMO GUS Be POWG! fi wakes ie Saeko dke eORS Kare deE ES 685d e ee LURK EER OR NO REDERYS MON ehba eee eos +30 dBm 
Operating Case TEMperature oc sccicsd veda cev eV ese PSN CRT OREK Nie e eee RO Rea REO ORO ROE De —55°C to +125°C 
tet Be | ie ee ee ee eer eer —62°C to +150°C 
“Hh Series BUI) TEMIPOIRUNS 2 ciic dened adackstecwunse wks en ane Ankedeneen keen eRe eae ees +125°C 


WEIGHT: (typical) .5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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PLP—407 
Thin-Film Low Pass Filter 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 
S-PARAMETERS 


Si Sa S12 Sx 
FREQ GPDEL 
GHz Mag Ang dB Ang dB Ang Mag Ang (ps) 
0.50 .03 —57.7 —0.31 —34.0 —0.31 -33.9 .03 —59.7 190 
1.00 .04 —128.2 —0.38 -68.2 —0.38 —68.0 .03 -140.8 188 
1.50 .04 176.8 —0.44 —102.2 —0.44 —102.1 .04 147.4 195 
2.00 .01 103.8 —0.48 —137.4 —0.49  -137.2 .02 54.0 184 
2.50 .03 —88.1 —0.53 —170.7 —-0.54 -170.6 .04 -67.5 213 
3.00 .03 —72.4 —0.61 —150.8 —0.61 151.0 .01 —152.0 232 
3.50 se —2.53 —0.74 —109.0 —0.75 109.2 12 30.2 250 
4.00 a 6 —34.0 —1.08 64.0 —1.10 64.1 .26 -17.8 303 
4.50 10 —39.3 —1.05 9.4 —1.05 9.5 .08 —36.5 433 
5.00 .68 9.5 —4.81 —68.5 —4.86 —68.5 .67 19.5 261 
5.50 91 —32.4 —13.57 —115.5 —13.59 -115.3 91 —26.8 128 
6.00 .93 —53.0 —20.88 —138.7 -20.83 -138.3 .93 -50.5 96 
6.50 .92 —66.8 —26.62 —156.1 —26.61 —155.6 .93 -67.1 56 
7.00 .92 —76.2 -—31.73 —166.2 -31.73 -165.7 .92 -79.0 47 
7.50 .92 —85.4 —35.44 —174.7 -35.44 -173.9 92 -90.3 15 
8.00 91 —95.2 —37.72 —177.4 -37.72 -177.2 .92 —102.0 139 
8.50 92 —105.4 —37.42 —157.3 —37.42 156.4 .93 —114.0 143 
9.00 93 —118.3 —38.74 —131.6 —38.41 130.8 .93 —128.2 154 
9.50 .93 —135.6 —38.41 —103.8 —38.41 104.0 92 —145.5 162 
10.00 92 —158.0 -37.72 74.6 -37.72 74,7 91 —165.5 169 
10.50 91 176.7 —37.72 44.2 -37.72 45.1 .90 173.6 157 
11.00 .90 153.6 -—38.09 15.9 —38.44 17.0 .90 156.1 112 
11.50 91 137.0 —39.17 —4.3 —39.17 —2.0 91 143.7 168 
12.00 91 126.7 —40.49 —34.7 —40.49 —33.1 91 136.9 —19 
12.50 92 121.4 —46.02 —31.2 —46.02 -27.9 92 133.2 —86 
13.00 .93 118.8 —43.67 —15.7 —42.9 -13.3 .93 131.3 97 
13.50 93 117.9 —40.91 —33.3 —40.40 34.7 93 131.7 180 
14.00 .93 116.7 —44.58 65.8 —43.09 —67.3 .93 131.8 —126 
14.50. .94 114.2 —49.24 —43.1 —47.95 —44.1 93 129.6 0 
15.00 .93 110.8 —49.24 —43.1 —50.45 42.3 93 125.7 0 


LINEARIZATION RANGE: .25 to 5.5 GHz 


Oh LPNS DON ee STDS ATMA IN TON TI ie TRY" Ona FAME SLMS TPL At, TR RE Is WITT BERNA ee th A AS a TPN MER TNT LR RG TB EMS RUGS BELO LIES Sek ETRE SEER ES ALE EOE OIE LEO AE AR AOR SP SASSI SEES ELE ILE EL EE NEES IOC EDEL, LOL LEE OLE ELS 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
6-11 


e Be 
tea 4 


fag Tl 


. 42:0 
200 


MIXERS 


SELECTION GUIDE ..................... 7-2 
MODEL NUMBER SELECTION GUIDE ....... 7-3 
THIN-FILM MIXERS 


©-TRA(2LIBE occ ew ons aw « Vecr rrr re Teer ee 7-6 
© TPRISGLIM cee ssw ewes ae er ewe ne ewe Ree ee 7-8 
© TEAIGILM acc ccca wren ee ne eed eee eee ERED 7-10 
ey i) ee ee 7-12 
® TFX-18SL. issues errr Wetrererrrl TT ieee 7-14 
© TFAPIGGL, ssc evssstavas TERTET TCLS TTT Ee 7-16 
e TFX-824M/H ........ Fd0s ThEROD ERR Ree ED TIO 
e TFX-2021M/H ..... TTTUE TCU C TC Tore eT OTe 7-20 
el ees) | ee ee ee ee a eee 7-22 
@ TPXPIGOTSUAU cc ewe snanns Wan edenamnn anes 7-24 
© TFUMIBITOW 266 eee baw eed Meee ie 2 Oe aD 7-26 
DUROID MIXERS 
© DBX/DBY-72UMH a cccusweccsseweewnas +... 1-28 
* DBX/DBY=1SGU/MIN scusswecernaeesesenoeerns 7-30 
e DBX/DBY-167L/M/H ......... TeTrere rere Te 7-32 
* DEAVE TBAT) stcccewe sn eatin en ceed eee ws 7-34 
e DBX/DBY-184LS/MS/HS ........ 2.2 eee eee .. 1-36 
* DBEA/DEY=1G5LIMIT ci eew wae ea ew eck sna ne ee nas 7-38 
© DBEX/OBY=1S8U/ME cece ketene ees eine ws 7-40 
* DBEX/DBY-62Z4MIF os vi sccwe resent en eee ene ee 7-43 
© DBA/DBY=12ZZ1LIMU neces e ees ow eee ee 7-45 
® DBX/DOBY=18240UM «0 6cccme dene este ewe eek 7-47 
e DBX/DBY-S5U03NUM sc cc ce ecs enn cereeeageuanws 7-50 
«© DBX/DBY-18212M/H «cess accteecncreenne .... 7-52 
PLANARPAK MIXER 
® PPNM-2515M iiss nccas (sak PERO ROS  TeTrTce 7-55 
UMX TO-8 MIXERS 
® UMRAO ccc cde ieee was rrr ee rer 7-57 
@ UMA-S70 2c ccicewee es eeeeawesees weeterry 7-59 
e UMX-2020 .............. TETVreTTrerr Tce 7-61 
@ UMA4220 ccc eee sense et ces cee ewe 7-63 
MIXER-PREAMPLIFIERS 
@ MXA2ZS12 cca sercens evenness se enemas 7-65 
® MXASO12 cessed eevee ew eerne neces ensenen nes 7-65 
@ MXA72Z02 css ae secs cee ne ee ceres actrees 7-65 
eo re ee oe a eae ee ee 7-65 
© MAACO fcc ewcavew sands WEeTTTTlotec lL re 7-65 
© MAR TOA! 5 oso bee eae ea we eee ee ee OD’ 7-65 
e MXA-18423............. $6 t ERP RRHEER EOD 7-65 
DOUBLERS 


© DAMES ci eae k ie ewes cee OSA SEES SEEKER ES 7-67 


AVANTEK clectien Guide 


PRODUCT DESCRIPTION 


Thin Film Mixers 


Avantek’s series of Thin-Film Ceramic Mixers features 14 dif- 
ferent types of double- and triple-balanced mixers with RF/LO 
frequency ranges from 0.75 GHz to 26 GHz and IF from DC to 
10 GHz. 


Thin Film Mixers offer excellent gain and phase matching and 
tracking from unit-to-unit and lot-to-lot, with no compromise in 
performance specifications. 


Superior stability over temperature is a result of the thin film 
alumina substrate construction. Conversion loss on these 
mixers typically varies <0.5 dB from —55° to 100°C. 


The planar design and construction can survive high levels of 
thermal shock, mechanical shock and random vibration. 
Welding and thermo-compression bonding is used through- 
out instead of solder for improved performance and reliability. 


Thin Film Mixers are supplied in Avanpak stainless steel 
hermetic cases. All TFX Series Mixers are available with a 
variety of connector options on all ports. 


Included in the Thin Film models are block converters with 
high microwave IF frequencies and band overlap, wideband 
mixers with decade plus bandwidth and a .75 to 18 GHz dual 
channel mixer. 


Applications include multi-channel system design due to the 
excellent amplitude and phase tracking between mixers with 
little or no matching or selecting required. Thin-Film Mixers 
are designed so that all units can be dropped into existing 
sockets with minimal change in system performance. 


Avanpak DBX/DBY Mixers 


Avantek’s DBX/DBY Series covers the frequency range .05 to 
18 GHz with various IF response frequencies ranging from DC 
to 10 GHz. 


All DBX/DBY mixers feature high isolation, relatively low 
conversion loss and a good 50-ohm match (low VSWR) at all 
ports for ease of integration with other RF components. 


The DBX/DBY Series uses precisely matched Schottky- 
barrier diodes and a “quasi-planar” physical construction for 
excellent overall symmetry. Construction techniques result in 
high LO-to-RF isolation, extremely low single-tone inter- 
modulation distortion and very good amplitude and phase 
match characteristics. 


Applications include use in threat warning self protection 
jammers and wideband heterodyned receivers. This series is 
also ideal for narrowband low IF frequency requirements. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


These mixers are supplied in Avanpak DBX and DBY cases. 
The DBY is a smaller version of the DBX and is used in 
compact stripline/microstrip systems. The DBY offers all of the 
same performance and reliability advantages of the DBX 
package. 


Planarpak™ Surface Mount Mixer 


The PPM-2515M is a triple balanced surface mount mixer with 
a frequency range of .05 to 2.5 GHz and an IF range of .001 to 
1.5 GHz. 


This PlanarPak mixer uses precisely matched monolithic 
beam lead Schottky diodes and polyimide insulated baluns to 
yield excellent performance over more than five octaves of RF 
and LO bandwidths. With overlapping RF, LO and IF 
frequency ranges there is still greater than 25 dB of port-to- 
portisolation. IF bandwidths up to 1500 MHz are obtained with 
very flat conversion loss. Good 50-ohm match is realized at all 
ports. 


UMX Double Balanced Mixers 


Avantek’s UMX Series of double balanced mixers covers the 
frequency range 1 to 5500 MHz with various IF response 
frequencies ranging from DC to 1300 MHz. 


The UMX Series features high isolation and good 
harmonically-related intermodulation product suppression. 


The UMX double balanced mixers have been designed for 
low cost/high performance applications. They are supplied in 
the hermetically sealed TO-8 package. 


Avanpak Mixer-Preamplifiers 


The MXA Series of Avanpak mixer-preamplifiers integrates 
Avantek’s mixer and thin-film amplifier products into a mini- 
ature microwave flatpack. 


MXA devices cover the frequency range from .05 to 18 GHz 
on the R and L ports with frequencies up to 2 GHz. 


Virtually any combination of selected mixers and amplifiers 
may be cascaded to meet customer needs. All combinations 
are packaged in Avanpak MA-X cases which are small size 
and light weight and can be used for coax, stripline or 
microstrip applications. 


Avantek Doubler 


Avantek balanced doubler operates over the frequency range 
of 75 MHz to 2 GHz. 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 


Mixers 
Selection Guide 


Mixer Model Number Selection Guide 


TF X-18075-1 


Construction 
TF = Thin-Film 
DB = Duroid Board 


Case Type 

X =.96” x .66” (Standard Case) 

Y =.80” x .59” (Small Case) 

K = Model 2621 (Unique Case) 

W = Model 18075 Dual Channel Mixer 


(Unique Case) 
Model Number 
Connector Configuration Designation 
Dash Connectors 
Number R Port |Port L Port 
See the following case drawings for connector options: 
DBX/TFX, page 16-10 
DBY, page 16-11 
TFK page 16-44 
TFW, page 16-45 
Avantek’s Mixer model number selection guide allows the end Contact your nearest Avantek direct sales engineer, manu- 
user to specify either thin-film or duroid board technology, facturer’s representative, and/or distributor for assistance in 
case type, model number and connector configuration. ordering Avantek Mixer products. 
Avantek, Inc. - 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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MIXER SELECTION GUIDE 


THIN FILM MIXERS* 
Typical Specifications at 25°C Case Temperature 


Frequency Range Conversion Isolation 

RF/LO IF Loss LOtoRF LOtolF VSWR Case Page 
Model No. (GHz) (GHz) (dB) (dB) (dB) RF Port LO Port Type Number 
TFX-72L/M/H 2-7 DC—1.0 6.0 35 35 2.5 2.0 TFX 7-6 
TFX824M/H 2-8 .005—4.0 75 22 35 2.0 2.0 TFX 7-18 
TFX-158L/M 8-15 DC—1.0 6.0 30 30 2.0 2.0 TFX 7-8 
TFX-167L/M 7-16 DC—4.0 6.5 30 20 2.5 2.0 TFX 7-10 
TFX-184L 4-18 DC—4.0 7.0 25 20 2.5 2.5 TFX 7-12 
TFX-185L 5-18 DC—5.0 6.5 25 20 2.0 2.5 TFX 7-14 
TFX-186L 6-18 DC—5.5 6.5 30 25 2.5 2.5 TFX 7-16 
TFX-18075L/M/H .75-18 DC—0.5 8.0 25 20 2.7 2.5 TFX 7-24 
TFW-18075D 75-18 DC—0.3 7.0 25 20 at 2.5 TFW 7-26 
TFX-2021M/H 2-20 DC—0.5 75 25 30 2.5 2.0 TFX 7-20 
TFK-2621M 2-26 DC—0.5 8.0 35 25 2.5 2.5 TFK 7-22 


*Mixers are available for use with low-power (+7 to +13 dBm), medium power (+10 to +17 dBm), and high-power (+17 to +24 dBm) LOs. The TFX-824 has two 
diode quads and operates with medium (+10 to +17 dBm) and high-power (+13 to +20 dBm) LOs. 


DBX/DBY MIXERS 
Typical Specifications at 25°C Case Temperature 
Frequency Range Conversion Isolation 

RF/LO IF Loss LOtoRF LOtolF VSWR Case Page 
Model No. (GHz) (GHz) (dB) (dB) (dB) RF Port LO Port Type Number 
DBX/DBY-3503M/H? .05-3.0! .001-3.0 8.0 30 35 2.0:1 2.0:1 DBX or DBY 7-50 
DBX/DBY-72L/M/H 2-7 DC-1.5 6.0 35 25 2.5:1 Let DBX or DBY 7-28 
DBX/DBY-824M/H? 2-8 .005-4.0 6.5 25 30 2.0:1 1.671 DBX or DBY 7-43 
DBX/DBY-1221L/M/H 2-12 DC-1.3 6.0 35 25 2.5:1 2.0:1 DBX or DBY 7-45 
DBX/DBY-158L/M/H 8-15 DC-1.0 6.0 30 20 2.0:1 1331 DBX or DBY 7-30 
DBX/DBY-167L/M/H 7-16 DC-4.0 6.5 30 20 2.0:1 1.5:1 DBX or DBY 7-32 
DBX/DBY-184L/M/H2 4-18 DC-4.0 6.5 30 20 251 2.0:1 DBX or DBY 7-34 
DBX/DBY-185L/M/H 5-18 DC-6.0 6.5 30 20 2.0:1 1.5:1 DBX or DBY 7-38 
DBX/DBY-186L/M/H 6-18 DC-7.0 7.0 30 20 2.0:1 1.531 DBX or DBY 7-40 
DBX/DBY-184LS/MS/HS 4-18 DC-1.5 6.5 30 30 2.0:1 2.0:1 DBX or DBY 7-36 
DBX/DBY-1824M/H? 2-18 .005-4.0 7.0 25 30 2.531 2.0:1 DBX or DBY 7-47 
DBX/DBY-18212M/H® 2-18 0.5-10 75 30 20 2.551 2.0:1 DBX or DBY 7-52 


NOTES. 1. LO =.05-3.5 GHz 
2. Also available with LS/MS/HS suffix (page 7-36) with 30 dB typ LO to IF isolation and IF response to 1.5 GHz for swept frequency applications 
3. Triple balanced mixer (balanced on all three ports) 


SURFACE MOUNT PACKAGE MIXER 
Typical Specifications at 25°C Case Temperature 


Frequency Range Conversion Isolation 
RF & LO IF Loss LOtoRF LOtolIF VSWR Case Page 
Model (GHz) (GHz) (dB) (dB) (dB) RF Port LO Port Type Number 
PPM-2515M .05-2.5 .001-1.5 7.6 35 35 1.5:1 25:1 PP-38M 7-55 


LS LIE! REE RIT PE 8 LT RELL ES BONE TE LPN II EPI RL EEG ELLE ETE TE LM ce OIE IO ie BE 5 8 REID BBS EMBs BS RA RC Ch RCE NIE CATAL ER EME ETI REY 08S DLR ERLE IE FEM BEYER TY ENT DEEL OEE 8D EIR GTS TIRELLSED IE 8 MEN LAE SSS th RL CIEE REE ESD) 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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MIXER SELECTION GUIDE (continued) 


UMX MIXERS 
Typical Specifications at 25°C Case Temperature 
Frequency Range Conversion Isolation 

RF & LO IF Loss LOtoRF LOtolF VSWR Case Page 
Model (MHz) (MHz) (dB) (dB) (dB) RF Port LO Port Type Number 
UMX-520 1-500 DC-500 6.0 55 45 1.4 is TO-8M 7-57 
UMX-5701 1-500 DC-500 5.5 35 45 1.2 1.8 TO-8M 7-59 
UMX-2020 10-2000 DC-1000 7.0 40 30 2.0 2.0 TO-8M 7-61 
UMX-4220 3700-42002 DC-1300 5.0 35 25 1.5 1.5 TO-8M 7-63 


NOTES. 1. +27 dBm LO drive, +32 dBm intercept point 
2. LO = 2400 to 5500 MHz 


MIXER/PREAMPLIFIERS' 
Typical Specifications at 25°C Case Temperature 
Power 
Output 
RF-IF Noise for1dBGain DC 
Frequency Range Gain Figure Compression Current 
Consisting of the fre flo fir (dB) (dB) (dBm) (mA) Case Page 
Model Following Products (GHz) (GHz) (MHz) Min. Typ. Min. Typ Type Number 
MXA-2512 DBX-3503, UTO-440, UTO-210 5-2.0 .5-2.0 10-200 10 11 6 30 MA-3 7-65 
MXA-3012? DBX-3503, UTO-1012, UTO-1013 .05-3.0 .05-3.5 10-1000 20 10.5 rs 50 MA-2 7-65 
MXA-7202 TFX-72M, UTO-514, UTO-516 2-7 2-7 30-160 22 8.5 9 45 MA-2 7-65 
MXA-7203 TFX-72M, UTO-514, UTO-516, UTO-509 2-7 2-7 30-160 33 8.5 20 135 MA-3 7-65 
MXA-10911 TFX-186M, UTO-222 9-10 9-10 70 20 9 18 50 MA-1 7-65 
MXA-18422 TFX-184M, UTO-2012, UTO-2012 4-18 4-18 500-2000 9 115 12 100 MA-2 7-65 
MXA-18423 TFX-184M, UTO-2012, UTO-2012, UTO-2013 4-18 4-18 500-2000 18 11:5 19 200 MA-3 7-65 
NOTES. 1. Sample Listing of possible Mixer/Amplifier combinations 
2. Power out at 1 dB compression is +3 dBm (Min.) from .05 to .6 GHz RF input frequency on MXA-3012 
DOUBLERS 
Typical Specifications At 25°C Case Temperature 
Input Port Output Port 
Frequency Frequency Conversion 
Range Range Loss VSWR VSWR Case Page 

Model (MHz) (MHz) (dB) Input Output Type Number 
DRX-2075 75-2000 150-4000 11 2.0 2.0 DRX 7-67 
SRS RRS PSR TESS LPL ELA LO S TE FL OST LEE ITEC FMT IIE EOL LEE LIE ETL ALINE ET ES IOI FELL CP LE ELITES POLLISE I ALLIED LENS LOOT LE LE ELE DELO PEEL LEIP LOG ELINA ELE IDLE ILL EE EELS LE LAL TELE EE LA LIE EEL ED TOE ANE WIELD LE LEESON 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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QOAVANTEK 


TFX-72L/M/H 
Thin-Film Mixer 
2 to 7 GHz Double Balanced 


FEATURES 


e Double Balanced 

e All Thin-Film Ceramic 
Construction 

e 2to 7 GHz RF and LO Bandwidth 

e DC to 1.2 GHz IF Bandwidth 

e 6 dB Conversion Loss 

e Low VSWRs All Ports 

e Excellent Phase and Amplitude 
Matching and Tracking 


DESCRIPTION 


The TFX-72 double-balanced mixers are fabricated with 
double-sided ceramic thin-film circuitry using completely 
planar construction and a single beam lead Schottky diode 
quad. The ceramic substrates utilize double-sided metaliza- 
tion, allowing broadside coupled baluns with two lines to be 
fabricated, one on each side of the substrate. Circuit ele- 
ments are attached and interconnections are made with 
thermocompression bonding and gap welding for high reliabil- 


APPLICATIONS 


e Ideal for 2 to 6 GHz and 3.7 to 
4.2 GHz Down Conversion 

e Threat Warning Systems a ae BG 

e Self Protection Jammers 

e Wideband Heterodyned 
Receivers 


OO 


(eRe 
TFX, p. 16-10 


ity, accurate placement of components, and reduction of 
parasitics. Thin-film design and construction techniques 
result in extremely low single tone intermodulation distortion, 
superior stability over temperature, and excellent amplitude 
and phase match characteristics. Conversion loss typically 
varies by +0.5 dB from —55° to +100°C. Phase deviations from 
unit to unit are typically within 5° and amplitude differences 
are within 1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


L, M, H suffix models specified @ Pio = +7, +10, +17 dBm respectively 


=e Conversion Loss L to op 
RF/LO dB @Fio @Fio 
Suffix} GHz Typ./Max. | GHz + -% GHz 
35/25 35/20 2.5 
Pio + 7) Pio = ~ 0) 
35/25 35/20 +12 
Pio = “— (Pro = +17) 


35/25 35/20 +12 2.0 
(Pio = +1 7) Pc oe 
*MIN/MAX oe | GUARANTEED —55° TO 
+ 100°C, oe | SPECS ARE FOR 25°C 


100 mA DC | Pin Temperature 260°C for10 Sec} Operating Case Temp 
200 mW @ 25°C Storage Temp 
100 mW @ 100°C 


2-7 DC-12} DC-5 5.5/7.5 
DC-1.2 6.5/8.5 

DC-1.2} DC-5 5.5/7.5 
DC-1.2 6.5/8.5 


a DC-1.2} DC-5 6.5/8.5 


DC-1.2 7.5/9.5 
MAXIMUM RATINGS 
Peak Input Current @ 25°C 


Continuous RF Input Power 


Weight (typical): TFX — 22 grams (with connectors) 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


Input 

3rd Order 

L to 4 R to “5 Intercept 
@Frr Point 

ca _ Ghz be @RF, dBm dBm, Typ. 


-—55° C to + 100°C 
—65° C to + 125°C 


« Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 


TFX—72L/M/H 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix —L: +7/+13; M: +10/+17; H: +17/+24 dBm) 


Typical Single Tone Intermodulation 
Suppression @ 25°C (—dBc) 
(Measured with —10 dBm RF Input) 
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QAVANTEK 


TFX-158L/M 
Thin-Film Mixer 
8 to 15 GHz Double Balanced 


FEATURES 


e All Thin-Film Ceramic 
Construction 

e 8 to 15 GHz RF and LO 
Bandwidth 

e DC to 1 GHz IF Bandwidth 

e 6 dB Conversion Loss 

e Low VSWRs All Ports 

e Excellent Phase and Amplitude 
Matching and Tracking 


DESCRIPTION 

The TFX-158 double-balanced mixers are fabricated with 
double-sided ceramic thin-film circuitry using completely 
planar construction and a single beam lead Schottky diode 
quad. The ceramic substrates utilize double-sided metaliza- 
tion, allowing broadside coupled baluns with two lines to be 
fabricated, one on each side of the substrate. Circuit 
elements are attached and interconnections are made with 
thermocompression bonding and gap welding for high reli- 


APPLICATIONS 

e 8to 15 GHz Applications 

e Low Cost 11.7 to 12.2 GHz 
Downconverter 

e EW Systems 


TFX, p. 16-10 


ability, accurate placement of components, and reduction of 
parasitics. Thin-film design and construction techniques 
result in extremely low single tone intermodulation distortion, 
superior stability over temperature, and excellent amplitude 
and phase match characteristics. Conversion loss typically 
varies by +0.5 dB from —55° to +100°C. Phase deviations from 
unit to unit are typically within +5 degrees and amplitude differ- 
ences are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


L, M suffix models specified @ Pio = +7, +10 dBm respectively 


a Conversion Loss 


a 


MAXIMUM RATINGS 


Peak Input Current @ 25°C 100 mA DC | Pin Temperature 


Continuous RF Input Power 


Weight (typical): TFX— 22 grams (with connectors) 


Avantek, Inc. +» 481 Cottonwood Drive, Milpitas, CA 95035 


is (7 


P LtoN to W 
RF/LO dB @Fio @Fio 

GHz Typ./Max. | GHz iam GHz 

L 8-15 6.0/8.0 8-15 30/20 8-10 
10-15 


8-15 DC-1 DC-1 _— 6.0/8.0 8-15 30/20 8-10 
10-15 


Typical 
1 dB Com- 


Input 
3rd Order 


Lik ae 


pression Intercept 
ae a Point Point 
‘Sicha re @RF, dBm dBm, Typ. ia 


25/18 8-15 2.0 1.5 
35/25 Pio =+ 7) Pio = Ao} 
25/18 8-15 +12 15 
35/25 Pio: = 1) (PLo = +17) 
*MIN/MAX SPECS GUARANTEED —55° TO 
+100°C, TYP SPECS ARE FOR 25°C 


260°C for10 Sec | Operating Case Temp —55°C to + 100°C 


200 mW @ 25°C Storage Temp -—65°C to + 125°C 
100 mW @ 100°C 


+ Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 


TFX-158L/M 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix—L: +7/+13; M: +10/+17 dBm) 


Typical Single Tone Intermodulation 
Suppression @ 25°C (—dBc) 
(Measured with —10 dBm RF input) 


15 |—| 77| ez] e6| | 24 
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QAVANTEK 


TFX—167L/M 
Thin-Film Mixer 
7 to 16 GHz Double Balanced 


FEATURES APPLICATIONS 

e All Thin-Film Ceramic e 7 to 16 GHz Band Folding 
Construction Applications 

e 7 to 16 GHz RF and LO e Narrowband, Low Cost 
Bandwidth Applications 


DC to 4 GHz IF Bandwidth 

6 dB Conversion Loss 

Low VSWRs All Ports 
Excellent Phase and Amplitude 
Matching and Tracking 


DESCRIPTION 


The TFX double-balanced mixers are fabricated with double- 
sided ceramic thin-film circuitry using completely planar 
construction and a single beam lead Schottky diode quad. 
The ceramic substrates utilize double-sided metalization, 
allowing broadside coupled baluns with two lines to be fabri- 
cated, one on each side of the substrate. Circuit elements 
are attached and interconnections are made with thermo- 
compression bonding and gap welding for high reliability, 


e EW Systems 


TFX, p. 16-10 


accurate placement of components, and reduction of 
parasitics. Thin-film design and construction techniques 
result in extremely low single tone intermodulation distortion, 
superior stability over temperature, and excellent amplitude 
and phase match characteristics. Conversion loss typically 
varies by 0.5 dB from —55° to +100°C. Phase deviations from 
unit to unit are typically within +5° and amplitude differences 
are within 1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


L, M suffix models specified @ Pio = +7, +10 dBm respectively 


Rear 
ae 6 DC-2 _—6.5/8.0 
2-4 7.5/9.0 

aes 718 C4 


MAXIMUM RATINGS 


Peak Input Current @ 25°C 100 mA DC | Pin Temperature 


Continuous RF Input Power 


DC-2 6.5/8.0 
2-4 7.5/9.0 


7-16 30/20 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


lsolations 


po LtoR | tol | Rol | pression 
RF/LO @Fro dB @Fio 
GHz ee ae ae GHz = Typ./Min.| GHz 
7-16 30/20 7-9 
9-16 


7-9 
9-16 


Input 


3rd Order 
Intercept 
= dB Point 
wan Typ.| @RF, dBm dBm, Typ. 


15/12 7-16 

25/20 Pion + 7) Pio = vr 0) 

15/12 7-16 35 +6 +12 15 
(Pro =+1 0) (Pro = +1 7) 


25/20 
*MIN/MAX SPECS GUARANTEED —55° TO 
+ 100°C, TYP SPECS ARE FOR 25°C 


260°C for 10 Sec 


200 mW @ 25°C Storage Temp 
100 mW @ 100°C 


Weight (typical): TFX— 22 gram (with connectors) 


Operating Case Temp -56° C to + 100°C 


—65° C to + 125°C 


« Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of thle Data Book. 


TFX-—167L/M 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix—L: +7/+13; M: +10/+17 dBm) 


Typical Single Tone Intermodulation 
Suppression @ 25°C (—dBc) 
(Measured with -10 dBm RF input) 
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Isolation, dB Conversion Loss, dB 


VSWR 


Conversion Loss, dB 


88 8s 


1.0 


2.0 


3.0 


4.0 


Conversion Loss 


f j= 100 MHz 


Conversion Loss 


L Port to | Port Isolation 


8 12 16 20 
flo: GHz 
L Port VSWR 

8 12 16 20 
flo, GHz 
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Isolation, dB Conversion Loss, dB 


VSWR 


Conversion Loss 


f j= 500 MHz 


Conversion Loss, dB 


Conversion Loss 


R Port to | Port Isolation 


16 


| Port VSWR 


« Contact your local representative, distributor or field sales office for further information. Listings are in the back of thie Data Book. 


QAVANTEK 


TFX—184L 
Thin-Film Mixer 
4 to 18 GHz Double Balanced 


FEATURES 


e All Thin-Film Ceramic 
Construction 

e 4to 18 GHz RF and LO 

Bandwidth 

DC to 4 GHz IF Bandwidth 

6 dB Conversion Loss 

Low VSWRs All Ports 

Excellent Phase and Amplitude 

Matching and Tracking 


DESCRIPTION 


The TFX double-balanced mixers are fabricated with 
double-sided ceramic thin-film circuitry using completely 
planar construction and a single beam lead Schottky diode 
quad. The ceramic substrates utilize double-sided metaliza- 
tion, allowing broadside coupled baluns with two lines to be 
fabricated, one on each side of the substrate. Circuit 
elements are attached and interconnections are made with 
thermocompression bonding and gap welding for high reli- 


APPLICATIONS 

e 4to 18 GHz Band Folding 
Applications 

e EW Systems 

e Wideband Heterodyned 
Receivers 


TFX, p. 16-10 


ability, accurate placement of components, and reduction of 
parasitics. Thin-film design and construction techniques 
result in extremely low single tone intermodulation distortion, 
superior stability over temperature, and excellent amplitude 
and phase match characteristics. Conversion loss typically 
varies by 0.5 dB from —55° to +100°C. Phase deviations from 
unit to unit are typically within +5° and amplitude differences 
are within 1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


L suffix model specified @ P,, = +7 dBm 


lsolations 1dB Com. 3rd Order 
Conversion Loss 


| LtoR | tol | Rtol__| pression 


RF/LO dB @Fio dB @Fio 
Suffix} GHz Typ./Max. | GHz TypJ/Min.} GHz 


4-6 
L 4-18 DC4 DC-3 = 7.0/9.0 4-16 25/20 6-9 
34 = 8.6/10.0 4-18 25/18 9-18 


MAXIMUM RATINGS 


200 mW @ 25°C 


Continuous RF Input Power 
100 mW @ 100°C 


VSWRS (Typ.) 


L 
' H | 


@Frr dB Point 
Typ./Min. Ghz @RF, dBm 


10/7 
1612 | 6-18 35 +2 +9 1.5 
35/20 | 418 25] (Pro=+7) | (Pro=+10) 


*MIN/MAX SPECS GUARANTEED —55° TO 
+ 100°C, TYP SPECS ARE FOR 25°C 


Storage Temp -65° C to + 125°C 


Peak Input Current @ 25°C 100 mA DC | Pin Temperature 260°C for 10 Sec | Operating Case Temp —55° C to + 100°C 


Weight (typical): TFX—22 grams (with connectors) 


Avantek, Inc. +» 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 


TFX—184L 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power: +7 dBm) 


Typical Single Tone Intermodulation 
Suppression @ 25°C (-—dBc) 
(Measured with -10 dBm RF input) 
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QAVANTEK ee ans 


5 to 18 GHz Double Balanced 


FEATURES APPLICATIONS 
e All Thin-Film Ceramic e 5 to 18 GHz Applications 

Construction Requiring DC to 5 GHz IF 
° 5 to 18 GHz RF and LO Response 

Bandwidth e EW Systems 
© DC to 5 GHz IF Bandwidth e Wideband Heterodyned 

Receivers tee pe 

e 6 dB Conversion Loss 
e Low VSWRs All Ports 
e Excellent Phase and Amplitude 

Matching and Tracking 
DESCRIPTION 
The TFX-185 double-balanced mixers are fabricated with ability, accurate placement of components, and reduction of 
double-sided ceramic thin-film circuitry using completely parasitics. Thin-film design and construction techniques 
planar construction and a single beam lead Schottky diode result in extremely low single tone intermodulation distortion, 
quad. The ceramic substrates utilize double-sided metaliza- superior stability over temperature, and excellent amplitude 
tion, allowing broadside coupled baluns with two lines to be and phase match characteristics. Conversion loss typically 
fabricated, one on each side of the substrate. Circuit varies by +0.5 dB from —55° to +100°C. Phase deviations from 
elements are attached and interconnections are made with unit to unit are typically within 5° and amplitude differences 
thermocompression bonding and gap welding for high reli- are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 
L suffix model specified @ Pio = +7 dBm 


Isolations 1dB Com- 3rd Order 
ConversionLoss | LtoR |  Ltol =| Rtol | pression Intercept art (T fe ) 
RFILO dB @Fio dB @Fio dB @Frer dB Point Point a 
Suffix] GHz Typ./Max. | GHz  Typ/Min.| GHz  Typ/Min.|} Ghz  Typ.| @RF,dBm dBm, Typ. 


5-6 10/7 
5-18 30 +2 
(Pro =+ 7) Pio - a 


DC-.5 6.0/8.5 
DC-5 7.5/10 


5-18 25/20 


6-9 15/12 
9-18 30/20 

*MIN/MAX SPECS GUARANTEED —55° TO 
+ 100°C, TYP SPECS ARE FOR 25°C 


MAXIMUM RATINGS 


Peak Input Current @ 25°C 100 mA DC | Pin Temperature 260°C for 10 Sec | Operating Case Temp —55° C to + 100°C 


Continuous RF Input Power 200 mW @ 25°C Storage Temp —65° C to + 125°C 
100 mW @ 100°C 


Weight (typical): TFX — 22 grams (with connectors) 


SNA EEE IAT ETE WD EL MERE ELLE EEE SSD BE ET ES ET EO I EE IE ESS EB SLL REEL LPL EPL SIE LEER EL EE TE EE PE IES EEC REIT ELE LO IE LEE ELITE OLDE IIE IPE LE OAPI ITD TEIN ILE OID OIE TEE LEE LE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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TFX—185L 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix—L: +7/+13 dBm) 


Typical Single Tone Intermodulation 
Suppression @ 25°C (—dBc) 
(Measured with —10 dBm RF input) 
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OAVANTEK er , 


6 to 18 GHz Double Balanced 


FEATURES APPLICATIONS 
e All Thin-Film Ceramic e 6 to 18 GHz Band Folding 
Construction Applications 
e 6 to 18 GHz RF and LO e EW Systems 
Bandwidth e Wideband Heterodyned 
e DC to 5.5 GHz IF Bandwidth Receivers TFX, p. 16-10 


e 6 dB Conversion Loss 

e Low VSWRs All Ports 

e Excellent Phase and Amplitude 
Matching and Tracking 


DESCRIPTION 

The TFX-186 double-balanced mixers are fabricated with ability, accurate placement of components, and reduction of 
double-sided ceramic thin-film circuitry using completely parasitics. Thin-film design and construction techniques 
planar construction and a single beam lead Schottky diode result in extremely low single tone intermodulation distortion, 
quad. The ceramic substrates utilize double-sided metaliza- superior stability over temperature, and excellent amplitude 
tion, allowing broadside coupled baluns with two lines to be and phase match characteristics. Conversion loss typically 
fabricated, one on each side of the substrate. Circuit varies by +0.5 dB from —55° to +100°C. Phase deviations from 
elements are attached and interconnections are made with unit to unit are typically within 5° and amplitude differences 
thermocompression bonding and gap welding for high reli- are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 
L suffix model specified @ P.>o = +7 dBm 
1 dB Com- 


a ee 

Frequency | ConversionLoss | —oLtoR | —Ltol =| ~Rtol__|_—pression VSWRS (Typ.) 
RF/LO dB @Fio dB @Fio dB @Frr 4B Point Point Ls 
aie | cee | ee [TypAte. | GHz = Typ./Min.} GHz Typ/Min.|; Ghz  Typ.| @RF,dBm dBm, Typ. BEE 


DC-1 6.0/7.5 
6-18 30/20 6-9 15/6 6-8 25 +2 +9 
9-18 35/20 8-18 35 (Pro =+ 7) (Pro = +1 0) 


DC-4 ~— 6.5/8.0 
DC-5.5 7.5/9.0 

*MIN/MAX SPECS GUARANTEED —55° TO 
+ 100°C, TYP SPECS ARE FOR 25°C 


Typical Input 
3rd Order 


Intercept 


MAXIMUM RATINGS 


Peak Input Current @ 25°C 100 mA DC | Pin Temperature 260°C for 10 Sec | Operating Case Temp -55° C to + 100°C 
Continuous RF Input Power 200 mW @ 25°C Storage Temp -65° C to + 125°C 
100 mW @ 100°C 


Weight (typical): TFX— 22 grams (with connectors) 


TSS EAE DN IE RRND IEE AES RIAL FOIA Tale EIS UIE PCS CN OS LENE ERE BAEC IETE A NEE TE DEI LDL I ILO PELL LEP AGIOS LV ALR DON PRE ALLELE IED EIDE LDL LOVE, SESE IEP PAE EERE LOE SILLA ONLY ETE PELE LLEL ELE NDEI IEICE DEP OL GE LEAT SED, 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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TFX—186L 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power: +7 dBm) 


Typical Single Tone Intermodulation 
Suppression @ 25°C (—dBc) 
(Measured with —10 dBm RF input) 


(5 {|—| 76| e2 | 05 | ot | oo 


Conversion Loss 


” Conversion Loss 
{RnR ae ee eee 
S | 3 | 75 | 80| 72 | 50 | 78 | 80 | as ~—— $6 — og 
<q = 8 Pd 8 
<= 2 ® 
Li 
rad 8 10 8 10 
2 6 10 14 18 2 6 10 14 18 
LO HARMONICS far, GHz fre, GHz 
Conversion Loss Conversion Loss Conversion Loss 
ra} ra} co 
oo wo =] 
< ao os 
re] e g 
wall mel = 
5 5 5 
2 2 Fa 
z 2 2 
8 8 8 
L Port to R Port Isolation L Port to | Port Isolation R Port to | Port isolation 
10 10 10 
5 20 3 20 © 20 
£ 30 = 30 = 30 
3 5 g 
3 2. : | 
— 50 = 50 —= 650 
60 60 60 
2 6 10 14 18 2 6 10 14 18 2 6 10 14 18 
fio, GHz flo, GHz fpr, GHz 
R Port VSWR L Port VSWR | Port VSWR 
1.0 
oc ce 2.0 
B z = 
wn 
= ~ 3.0 > 
4.0 
2 6 10 14 18 


fio, GHz 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 


t-17 


OAVANTEK 


TFX-824M/H 
Thin-Film Mixer 
2 to 8 GHz Triple Balanced 


FEATURES 


e All Thin-Film Ceramic 
Construction 

2 to 8 GHz RF and LO Bandwidth 
0.005 to 4 GHz IF Bandwidth 

7 dB Conversion Loss 

Low VSWRs All Ports 

Excellent Phase and Amplitude 
Matching and Tracking 


DESCRIPTION 

The TFX-824 triple-balanced mixers are fabricated with 
double-sided ceramic thin-film circuitry using completely 
planar construction and two beam lead Schottky diode quads. 
The ceramic substrates utilize double-sided metalization, 
allowing broadside coupled baluns with two lines to be fabri- 
cated, one on each side ofthe substrate. Circuit elements 
are attached and interconnections are made with thermo- 
compression bonding and gap welding for high reliability, 


APPLICATIONS 


e Upconverters Requiring Wide 
Low Frequency Bands of 0.1 to 
2 GHz to Be Converted Into a 
Common IF Band Such As 2 to 
4 or 2 to 6 GHz 

e EW Systems 

e Wideband Heterodyned 
Receivers 


TFX, p. 16-10 


accurate placement of components, and reduction of 
parasitics. Thin-film design and construction techniques 
result in extremely low single tone intermodulation distortion, 
superior stability over temperature, and excellent amplitude 
and phase match characteristics. Conversion loss typically 
varies by +0.5 dB from —55° to +100°C. Phase deviations from 
unit to unit are typically within +5° and amplitude differences 
are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


M and H suffix models specified @ PLo = +10 and +13 dBm respectively 


Conversion Loss poe PE Re pression 
RFILO @Fr dB @Fio @Fio 
GHz GHz | Typ./Max. | GHz ‘sta GHz 


005-4 | .005-2.5 7.0/9.0 
25-4 8.65/10 


.005-2.5 6.5/8.5 
25-4 8.5/10 


28 .0054 


MAXIMUM RATINGS 


Peak Input Current @ 25°C 100 mA DC | Pin Temperature 


Continuous RF Input Power 


Weight (typical): TFX— 22 grams (with connectors) 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


200 mW @ 25°C Storage Temp 
100 mW @ 100°C 


Typical 


Input 
3rd Order 
Intercept eye yt 


@F rr Point Point 
oy ak Ghz dBm, Typ. 


@RF, dBm 


22/15 35/20 1.6 
Pio = - 0) Pio = “e 0) 

35/20 1.6 
Pio - a 3) Pic we 3) 


iia reel a SPECS GUARANTEED —55° TO 
- ee TYP SPECS ARE FOR 25°C 


260°C for 10 Sec —55° C to + 100°C 


—65° C to + 125°C 


Operating Case Temp 


« Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 


TFX-—824M/H 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix —M: +10/+17; H: +13/+20 dBm) 


Typical Single Tone Intermodulation 
Suppression @ 25°C (—dBc) 
(Measured with -10 dBm RF input) 
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QAVANTEK 


TFX-—2021M/H 
Thin-Film Mixer 
2 to 20 GHz Double Balanced 


FEATURES 


e All Thin-Film Ceramic 
Construction 

e 2 to 20 GHz RF and LO 

Bandwidth 

DC to 500 MHz IF Bandwidth 

7.0 dB Conversion Loss 

Low VSWRs All Ports 

Excellent Phase and Amplitude 

Matching and Tracking 


DESCRIPTION 


The TFX-2021 double-balanced mixers are fabricated with 
double-sided ceramic thin-film circuitry using completely 
planar construction and a single beam lead Schottky diode 
quad. The ceramic substrates utilize double-sided metaliza- 
tion, allowing broadside coupled baluns with two lines to be 
fabricated, one on each side of the substrate. Circuit 
elements are attached and interconnections are made with 
thermocompression bonding and gap welding for high reli- 


APPLICATIONS 


e Extremely Wideband RF and 
LO Applications 

e Wideband Heterodyned 
Receivers 


TFX, p. 16-10 


ability, accurate placement of components, and reduction of 
parasitics. Thin-film design and construction techniques 
result in extremely low single tone intermodulation distortion, 
superior stability over temperature, and excellent amplitude 
and phase match characteristics. Conversion loss typically 
varies by +0.5 dB from —55° to +100°C. Phase deviations from 
unit to unit are typically within +5° and amplitude differences 
are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 
M and H suffix models specified @ Pio = +10 and +13 dBm respectively 


Conversion Loss 


DC0.3 = 7/9.5 2-20 


2-20 DC-05 
DC-0.5 


| 2-200 DC-05| DC-03 7/95 


DC-O0.5 8/105 
MAXIMUM RATINGS 


25/16 2-3 
8/10.5 3-20 


2-20 25/16 2-3 
3-20 


Continuous RF Input Power 200 mW @ 25°C 


Weight (typical): TFX— 22 gram (with connectors) 


Avantek, Inc. 


« 481 Cottonwood Drive, Milpitas, CA 95035 


Isolations 


wap HEB pression 


RFILO @Fir dB @F io dB OF 
GHz GHz | Typ/Max. | GHz  Typ/Min.| GHz 


Peak Input Current @ 25°C 100 mA DC | Pin Temperature 260°C for10 Sec | Operating Case Temp -55°C to + 100°C 


Storage Temp —65°C to + 125°C 
100 mW @ 100°C 


Typical 
1dB Com- 


Input 
3rd Order 
Intercept 

Point 


dB @Far Point 
Typ./Min. | Ghz be @RF, dBm dBm, Typ. 
15/12 
30/18 Pic tt Pro = 10 
+10 
Pio = on (Pro = +13) 


15/12 
30/18 

*MIN/MAX SPECS eg 55° TO 
+ 100°C, TYP eg ARE FOR 25°C 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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TFX—2021M/H 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix—M: +10/+17; H: +13/+20 dBm) 


Typical Single Tone Intermodulation 
Suppression @ 25°C (-—dBc) 
(Measured with —10 dBm RF input) 


(5 | 76| 76| 76 | 76 | 78 | 85 
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OAVANTEK 


TFK—-2621M 
Thin-Film Mixer 
2 to 26 GHz Double Balanced 


FEATURES 


e All Thin-Film Ceramic 
Construction 

e 2.0 to 26.0 GHz RF and LO 

Bandwidth 

DC to 500 MHz IF Bandwidth 

7 dB Conversion Loss 

Low VSWRs All Ports 

Excellent Phase and Amplitude 

Matching and Tracking 


DESCRIPTION 

The TFK-2621 double-balanced mixers are fabricated with 
double-sided ceramic thin-film circuitry using completely pla- 
nar construction and a single beam lead Schottky diode quad. 
The ceramic substrates utilize double-sided metalization, 
allowing broadside coupled baluns with two lines to be fabri- 
cated, one on each side of the substrate. Circuit elements 
are attached and interconnections are made with ther- 
mocompression bonding and gap welding for high reliability, 


APPLICATIONS 


e Extremely Wideband RF and 
LO Applications 

e Wideband Heterodyned L 
Receivers 


© Oo 
TFK, p. 16-44 


accurate placement of components, and reduction of 
parasitics. Thin-film design and construction techniques re- 
sult in extremely low single tone intermodulation distortion, 
superior stability over temperature, and excellent amplitude 
and phase match characteristics. Conversion loss typically 
varies by +0.5 dB from —55 to +100°C. Phase deviations from 
unit to unit are typically within 5° and amplitude differences 
are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Model specified @ P,, = +10 and +13 dBm 


DC-0.3 8.0/11 
DC-0.5 


MAXIMUM RATINGS 


Peak Input Current @ 25°C 100 mA DC | Pin Temperature 


200 mW @ 25°C 
100 mW @ 100°C 


Continuous RF Input Power 


Weight (typical): 22 grams (with connectors) 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


Sey ee 
Conversion Loss 


ere eee pression 

RF/LO dB @Fio dB @Fly 
GHz Typ./Max. | GHz  Typ/Min.| GHz 
2-26 35/16 2-3 
9/11.5 3-26 


dB @Far 
Typ./Min. | Ghz ~_ @RF, dBm 
16/12 
25/16 Poe 4 0) Pio ‘dis 


*MIN/MAX SPECS GUARANT a 55° TO 
+100°C, TYP SPECS a FOR 25°C 


260°C for 10 Sec —55° C to + 100°C 


—65° C to + 125°C 


Operating Case Temp 
Storage Temp 


« Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 


TFK-—2621M 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix—M: +10/+17 dBm) 


RF HARMONICS 


Conversion Loss, dB 


Isolation, dB 


VSWR 


Avantek, Inc. - 


Typical Single Tone Intermodulation 
Suppression @ 25°C (-—dBc) 
(Measured with -10 dBm RF input) 
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Conversion Loss 


ZINTA 
_ 


f j= 100 MHz 


Conversion Loss, dB 


Conversion Loss 
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Conversion Loss, dB 


Isolation, dB 


Conversion Loss, dB 


Conversion Loss 


Lr] 
CA tre soo mie | 


f j= 300 MHz 


Conversion Loss 
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« Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 


TFX—18075L/M/H 
QAVANTEK TFX~18075L/M) 


.75 to 18 GHz Double Balanced 


FEATURES APPLICATIONS 
e All Thin-Film Ceramic e Extremely Wide Band RF and 
Construction LO Applications 
e .75 to 18.0 GHz RF and LO e Wideband Heterodyned 
Bandwidth Receivers 
e DC to 500 MHz IF Bandwidth TFX, p. 16-10 
e 7 dB Conversion Loss 
e Low VSWRs All Ports 
e Excellent Phase and Amplitude 


Matching and Tracking 


DESCRIPTION 

The TFX-18075 double-balanced mixers are fabricated with ment of components and reduction of parasitics. Thin-film de- 
double-sided ceramic thin-film circuitry using completely pla- sign and construction techniques result in extremely low 
nar construction and a single beam lead Schottky diode quad. single tone intermodulation distortion, superior stability over 
The ceramic substrates utilize double-sided metalization, temperature, and excellent amplitude and phase match char- 
allowing broadside coupled baluns with two lines to be fabri- acteristics. Conversion loss typically varies by +0.5 dB from 
cated, one on each side of the substrate. Circuit elements —55° to +100°C. Phase deviations from unit to unit are typi- 
are attached and interconnections are made with ther- cally within +5° and amplitude differences are within +1.5 dB. 


mocompression bonding and gap welding for accurate place- 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 
L, M, H suffix models specified @ P.o = +10, +13, +17 dBm respectively 


Jenene apenas 
Conversion Loss seg Ee pression 
RF/LO @Fr dB @FlL, dB @Fwo dB @Frr 
GHz GHz | Typ/Max. | GHz Typ/Min.| GHz ‘TypJ/Min.| Ghz 
75-18 DC-0.5 gs : 7/10 .75-1.5 20/17 .75-1.5 11/9 75-15 2 
10/12 1.5-18 25/19 1.5-18 20/18 1.5-18 Pio 9 Pio = att) 
7518 DC-05}; DCO03 7/0 .75-1.5 20/17 .75-1.5 11/9 .75-1.5 +11 2.7 
DC-O0.5 10/12 1.5/18 25/19 1.5-18 20/18 1.5-18 2 Pio. = ar Pio = +17 
75-18 DC-0.5} DC03 7/0 75-15 20/17 75/15 11/9 751.5 11 +9 +20 2.7 
DC0.5 10/12 1.5-18 25/19 1.5-18 20/18 15-18 22] (Pio=+17) (Pio = +20) 
*MIN/MAX SPECS GUARANTEED —55° TO 
+ 100°C, TYP SPECS ARE FOR 25°C 


NOTE: Unlike other TFX series mixers, this product is not capable of meeting the requirements of MIL-STD-883 method 2001, Condition D: Y;, 20 kgs (Shock 
and Vibration). 


MAXIMUM RATINGS 


Peak Input Current @ 25°C 100 mA DC | Pin Temperature 260°C for10 Sec | Operating Case Temp —55° C to + 100°C 
Continuous RF Input Power 200 mW @ 25°C Storage Temp —65° C to + 125°C 
100 mW @ 100°C 


Welght (typical): TFX— 22 grams (with connectors) 


LSA RRL RE NEV REAL TL EEL ATE IEP IIE IPA STE EO IAS LIE LIE I TE ERED SLE EE, TOE EE aE OS TEI LD aE ET aI I ECO ELV EES LE OEY DLC EN OLLIE DSLR TETE LO EEA ELE OS LCDR IED IIE EDL ALG CDE ANE EE LADD LIED EEN SALT 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95935 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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TFX-—18075L/M/H 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix—L: +7/+13; M: +10/+17; H: +13/+20 dBm) 


Typical Single Tone Intermodulation 
Supression @ 25°C (—dBc) 
(Measured with —10 dBm RF input) 
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TFEW-—18075D 
QAVANTEK TFW-AS07SD 


.75 to 18 GHz Dual Channel 


FEATURES APPLICATIONS 

e All Thin-Film Ceramic e Systems With 2 Channels 
Construction Sharing Same LO 

e Dual Channel Mixer e Space Saving Applications 

e 0.75 to 18 GHz RF and LO e Tight Phase Matching 
Bandwidth Requirements 


DC-300 MHz IF Bandwidth 

7 dB Conversion Loss 

Internal LO Power Splitter 
Excellent Phase and Amplitude 
Matching and Tracking 


DESCRIPTION 

The TFW-18075D is a dual channel double-balanced mixer accurate placement of components, and reduction of 
fabricated with double-sided ceramic thin-film circuitry using parasitics. Thin-film design and construction techniques 
completely planar construction and beam lead Schottky diode result in extremely low single tone intermodulation distortion, 
quads. The ceramic substrates utilize double-sided metaliza- superior stability over temperature, and excellent amplitude 
tion, allowing broadside coupled baluns with two lines to be and phase match characteristics. Conversion loss typically 
fabricated, one on each side of the substrate. Circuit ele- varies by +0.5 dB from —55° to +100°C. Phase deviations from 
ments are attached and interconnections are made with ther- unit to unit are typically within t5° and amplitude differences 
mocompression bonding and gap welding for high reliability, are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 
Model specified @ P,, = +13 dBm 


1dB Input 
isolations Com- 3rd Order 
2 Conversion Loss pression Intercept VSWRS (Typ. 
RF/LO IF @Fre 5 Fuo GHz dB @Fio dB @Fio dB @Frr Point Point L 
GHz = MHz @ Fie MHz GHz Typ./Min.} GHz  Typ/Min. | Ghz @RF,dBm | dBm, = ar 


75-18 DC-300] 15-16/DC-300 | 7/105 |.75-4.5 20/5 | 7545 119 | .754.5 +2/-1 2.7 
75-18/DC-300 | 7/115 | 1.5-18 25/19 | 15-18 20/18 | 1.5-18 (Pio = +13) eo +13) 


ALL MAXIMUM SPECIFICATIONS ——s R2 to 11 Conv. — 


APPLY OVER TEMPERATURE RANGE 


Incremental 


a : Phase Track | Amplitude 
55° TO + 100°C. @f @f @f Phase Match | (400 MHz) Match 
GHz 1p GHz 1. MHz 1. Degrees Degrees 


TYPICAL VALUES ARE FOR 25°C. 


75-18 75-18 0-300 +15 Typ. +1 Typ. 


NOTE: Unlike other TFX series mixers, this product is not capable of meeting the requirements of MIL-STD-883 method 2001, Condition D: Y,, 20 kgs (Shock 
and Vibration). 


MAXIMUM RATINGS 


Peak Input Current @ 25° C 100 mA DC | Pin Temperature 260° C for 10 Sec | Operating Case Temp -55° C to + 100° C 


Continuous RF Input Power 200 mW @ 25° C Storage Temp -65° C to + 125°C 
100 mW @ 100°C 


Welght (typical): 71 grams (with connectors) 


LESTE EE SEAS ERT LEE PR TIO LLL ET ET TT INTIAL EEE CIE LIL OE II BLE LL TEI ELS PELE ALTE SIS ELLY DCE LL CE ELOY LL LP EIDE ELLE LLL ELI LL TEE LEON CEE CIE LIS LOGE OEE EAI EROS EGE LBL LAO SEINE ELLA OET OD A AOE Fo. 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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TFW-18075D 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation 
Suppression @ 25°C (—dBc) 
(Measured with -10 dBm RFF input) 
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DBX-72L/M/H 
QAVANTEK sng th 

Duroid Mixer 

2 to 7 GHz Double Balanced 


FEATURES APPLICATIONS 
e Single Schottky Diode Quad e Ideal for 2 to 6 GHz and 3.7 to 
e 5.5 dB Conversion Loss 4.2 GHz Downconversion 
e 35 dB Isolation e Threat Warning Systems 
e Low VSWR e Self Protection Jammers 
e Wideband Heterodyned 
Receivers 
DESCRIPTION 
The DBX/DBY Series uses precisely techniques result in high LO to PF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical construction for distortion and very good amplitude and 
excellent overall symmetry. Construction phase match characteristics. 


DBY, p. 16-11 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm a" 


Operating Frequencies | ___—PowerLevel_ 
Giz LO Port | Model] RF Port | T 
ypical Guaranteed 
Symbol | __ Characteristic | tty | fee | fe | dBm(typ) | Suffix] dBm | T.=25°C | T.=-55° to +100°C 
Opaaing FomwneyFange [aero [zora| pore | tt 


CL SSB Conversion Loss 2.0-7.0 | 2.0-7.0} DC-0.5 7.5 dB 
2.0-7.0 | 2.0-7.0| DC-1.2 8.6 max 

2.0-7.0 | 2.0-7.0} DC-1.5 9.5 
SSB Noise Figure 2.0-7.0 | 2.0-7.0} 0.03-05 5 75 dB 

2.0-7.0 | 2.0-7.0] 0.03-1.2 6.5 8.5 

2.0-7.0 | 2.0-7.0} 0.03-15 7.5 9.5 


ISOL Isolation Port-to-Port L-R 
L-R 


VSWR (50 ohm) 


<1.5 2+ 7 
<1.5 2+10 
$1.5 2+17 


Third-Order 
Two-Tone 
Intercept Point 


LO Port Drive Level 2.0-7.0 | 2.0-7.0] DC-1.5 + 7-+13 
(typical) 2.0-7.0 | 2.0-7.0} DC-1.5 +10-+417 
2.0-7.0 | 2.0-7.0} DC-1.5 +17-+24 


NOTE: Specifications guaranteed at LO Power of +7 dBm for “L” model, +10 dBm for “M” model, and +17 dBm for “H” model. 


MAXIMUM RATINGS 


POG MDC CTO 2S choc ese ree ene Shs Jone ba eked vee Sve EADS Ene SET 4 ee Rw wer en ee awene teen's 100 mA DC 
et. SINS 2 cured scenaavueedsa kaw need ee per Behan e se ees had Seeuen ee eratayedeeess 260°C for 10 seconds 
Operating Case TSGMPGIAUNE 266 ken d cide ete e eee en dees ku deen s dened ea ene eee Ree Ree enw Rs —55°C to +100°C 
BOs (TEMPS ov ccc ter ec naes ewes nn eeabasen ese dndde wants e Meee Ree Ry anew k ees —65°C to +100°C 
CONTNUGUS RF INGUE POWE! 2..<ecesca dese cdinwneeeeesauuers deeds Cee eb es eK EEN EERE SRE OSS ED 200 mW @ +25°C 


100 mW @ +100°C 


WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 


Avantek, Inc. +» 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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DBX-—72L/M/H and DBY—72L/M/H 
Duroid Mixer 


TYPICAL PERFORMANCE AT 25° C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 


w= 4 >70 >70 >70 
: 3 65 >70 55 
5 2 50 55 50 
5 1 0 25 18 

1 2 3 


Harmonics of f,, 


>70 
>70 


Conversion Loss 


Conversion Loss, dB 


IF Output vs. RF Input Level 


IF Output Power, dBm 


LO = +7.0dBm 


RF Input Power, dBm 


R Port to L Port Isolation 


L Port to R 


Typical Harmonic Intermodulation Suppression for mixer 
generated harmonics of the input signals. Suppression 
numbers are for af,- signal level at—10 dBm and f,, signal 
level of: 


Ps a hoe eee cae Kk ORE RE Ee Ge +7 dBm 
M SOM «ce cemndenevecdviweeanevadenss +10 dBm 
Pe SUUe cxecadauw wake 5 kee eds Oks oe eee +17 dBm 


Conversion Loss 
flo= 4.1, f p= 4.0 GHz 


Conversion Loss, dB 


-~6 -—4 -—-2 0 +2 +4 +6 +8 +10 
LO Drive Power, dBm 


R Port to | Port Isolation 


30 
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f RF; GHz 
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20 
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far, GHz 
R Port VSWR 
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co 
= 25 
> 
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f rE; GHz 
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50 
20 30 40 50 60 7.0 80 20 30 40 50 60 7.0 
flo, GHz fro, GHz 
| Port VSWR L Port VSWR 
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VSWR 


1000 1500 2.0 3.0 4.0 5.0 6.0 7.0 
, MHz flo, GHz 


+ Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 


(n, AVANTEK DBX-158L/M/H 
DBY-158L/M/H 
Duroid Mixer 
8 to 15 GHz Double Balanced 


FEATURES APPLICATIONS 
e Single Schottky Diode Quad e Low Cost 11.7 to 12.2 GHz 
e 5.5 dB Conversion Loss Downconverter 
® 30 GB Isolation e Threat Warning Systems 
e R Port VSWR < 2.0:1 e Self Protection Jammers 
e Wideband Heterodyned 
Receivers 
DESCRIPTION 
The DBX/DBY Series uses precisely techniques result in high LO to PF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical construction for distortion and very good amplitude and 
excellent overall symmetry. Construction phase match characteristics. 


DBY, p. 16-11 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Operating Frequencies Specifications 


GHz LO Port, | Model | RF Port | Typical G 
ep uaranteed 
Characteristic te | te | | dBm (typ) | Suffix on eee eee ee to +100°C 
Operating Frequency Range g0-16.0| De-10 | | | GHz | 


SSB Conversion Loss 8.0-15.0} 8.0—-15.0 a 5 ——— Se 
8.0-15.0 | 8.0-15.0 DC-—1.0 7.5 max 
SSB Noise Figure 8.0-15.0| 8.0-15.0 | 0.03-0.5 7.0 dB 
8.0-15.0 | 8.0-15.0 | 0.03-1.0 7.5 max 


ISOL Isolation Port-to-Port 
Et : F 
ee 12 
20 


Conversion 8.0-15.0 | 8.0-15.0 <1.0 2+ 7 +2 dBm 
Compression Point (1 dB) 8.0-15.0 | 8.0-15.0 <1.0 2+10 M + 6 typ 
8.0-15.0 | 8.0-15.0 <1.0 2+17 H +12 
Third-Order 8.0-15.0 | 8.0-15.0 <1.0 2+10 L +9 dBm 
Two-Tone 8.0-15.0} 8.0-15.0}  <1.0 2+17 M +10 typ 
Intercept Point 8.0-15.0 | 8.0-15.0 <1.0 2+20 H +20 
LO Port Drive Level 8.0-15.0| 8.0-15.0} DC-1 + 7-+13 L 
(typical) 8.0-15.0| 8.0-15.0} DC~1 +10-+17 M 
8.0-15.0 | 8.0-15.0 DC-1 +17-+24 H 


NOTE: Specifications guaranteed at LO Power of +7 dBm for “L” model, +10 dBm for “M” model, and +17 dBm for “H” model. 


MAXIMUM RATINGS 


Peak INPUE CINE 25°C cceccanecee nes ei eee a dew dei ee 208 ee EER s BEES Oe REESE EEE VOSS rede edews 100 mA DC 
Pat POMP STAUG 5 56555-5655 6s. 055 935.5018 CORTES EH SRG ER EOE NE PES CHES one EDD EEE bu de Bn ee 260° C for 10 seconds 
WPETEUNG (859 TEINDGIAINNS g 5 cee sentasacu wed cpeneeann tues e het es eue Was Geese xian ee tue aan —55°C to +100°C 
IOrOUe VeRSNeGS Chin o4c 2 4ee ted hnnee ee oen alee e TERE AAR Ea EES AG ESTE Ode RES 7e wks hee oa TR —65°C to +100°C 
CONUNUOUS MF INGE POWS! ci ckn cade nceus aed Gukiwanwsd ones Gee hoese tne 2eeetandeaaees 200 mW @ +25°C 


100 mW @ +100°C 


WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 
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DBX-158L/M/H and DBY-158L/M/H 
Duroid Mixer 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 


4 570 570 570 570 Typical Harmonic Intermodulation Suppression for mixer 
‘5 generated harmonics of the input signals. Suppression 
“ 3 65 >70 55 >70 numbers are for af,- signal level at—10 dBm and f,, signal 
rH level of: 
= * = = = = LJ dundee suey uapeenaesinvantccess +7 dBm 
a 1 0 25 18 40 POSS cttafernsdetaenene cards aeawes +10 dBm 
1 p 3 4 FSU so nshebceewnes suses as anatase nes +17 dBm 
Harmonics of f,, 
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- fro<f RFE flo= 1z GHz, fre= 12.5 GHz 
m 6 a 
; pa a a 
ny 
ka a 
5 5 
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e g 
8 8 
8 9 #10 %«W 12 #13 «14 «= «15 0 +2 +4 #46 +8 410 +12 +14 
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a 
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& -2 S30 = 
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ae Pd ee a a a 50 
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co 
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3 
3 
“8 9 10 WW 12 «13° «414 «15 
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« Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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An, AVANTEK DBX-—167L/M/H 
DBY-167L/M/H 
Duroid Mixer 
7 to 16 GHz Double Balanced 


FEATURES APPLICATIONS 

e Single Schottky Diode Quad e 7 to 16 GHz Band Folding 
e DC to 4 GHz IF Applications 

e 30 dB Isolation e Narrowband, Low-Cost 

e R Port VSWR <2.0:1 Applications 


e EW and ECM Systems 
e Wideband Heterodyned 


Receivers 
DESCRIPTION 
The DBX/DBY Series uses precisely techniques result in high LO to RF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical construction for distortion and very good amplitude and 
excellent overall symmetry. Construction phase match characteristics. DBY, p. 16-11 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Specifications 


Operating Frequencies 
GHz 
LO Port | Model} RF Port 1 ae Guaranteed 
Symbol Characteristic | fio | fer | fie =| dBm el Sete AEBS Saisie = -55° to +100°C 


am Operating Frequency Range | 7.0-16.0|7.0-16.0] DC-4+0 | ss | GHz | 
SSB Conversion Loss 7.0-16.0} 7.0-16.0} DC—1.0 ee 5 dB 

7.0-16.0| 7.0-16.0} DC-4.0 8.0 max 

SSB Noise Figure 7.0-16.0 | 7.0-16.0} 0.03-1.0 75 dB 

7.0-16.0} 7.0-16.0] 0.03-4.0 — max 


ISOL Isolation Port-to-Port 
ia 
12 
25 20 


= 
VSWR (50 ohm) L. 7 0-16 0 
R 7. 0-16. 0 
| <A. 0 
Conversion 7.0-16.0] 7.0-16.0} <40 2+ 7 L 
Compression Point (1dB) 7.0-16.0] 7.0-16.0} <4. 2+10 M 
7.0-16.0| 7.0-16.0} <4.0 2+17 H 
L 
M 
H 
L 
M 


Third-Order 7.0-16.0 | 7.0-16.0 <4.0 2+ 7 
Two-Tone 7.0-16.0 | 7.0-16.0 <4.0 2+10 
Intercept Point 7.0-16.0 | 7.0-16.0 <4.0 2+20 


LO Port Drive Level 7.0-16.0 | 7.0-16.0} DC-4.0 + 7-+13 
(typical) 7.0-16.0] 7.0-16.0} DC-4.0 +10-+17 
+17-+24 H 


7.0-16.0| 7.0-16.0} DC—4.0 


NOTE: Specifications guaranteed at LO Power of +7 dBm for “L” model, +10 dBm for “M” model, and +17 dBm for “H” model. 


MAXIMUM RATINGS 


Péax Input Current @ 25°C. 26c2c anes e ewe sabe OAD ESE RE RE a Eo HED ORES POR OO Ree Eb eS Rae Ra OOO 100 mA DC 
Pill TOMPSMAtS 5 cece kasd eee OE K EEE OER NESE ESE OS ESR SHED ERORVO ® PARA Odea ORS 260° C for 10 seconds 
CPGlAtING CasG TONMPSIAUNS s6c cca nce cede padeee se Seas skews oes ceHe sy BOs pd ened bew sd beeees —55°C to +100°C 
Sy BC ge ee ee ee Se —65°C to +100°C 
Continuous RF INPULPOWG! «0.6226 ceccew ered viwee bone Soden te san esses sip esReWdO Rade Bee 200 mW @ +25°C 


100 mW @ +100°C 


WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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DBX-167L/M/H and DBY-167L/M/H 


Duroid Mixer 
Bas 5 SRT eA A SE IsDST sO SRE DEP RUEIE ES Sg OAS LL RN ITE TB EE TE, 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 


6 >70 >70 >70 >70 >70 >70 Typical Harmonic Intermodulation Suppression for mixer 
Eg 79 570 570 570 570 570 generated harmonics of the input signals. Suppression 
5 i apace eeepc cio numbers are for a f,, signal level at—10 dBm and f,, signal 
“ 4 »>70 >70 >70 >70 >70 >70 level of: 

§ 3 65 570 60 >70 65 >70 spe Ee ee ee eer +7 dBm 
E SS — ee  avewek tees EMO EROS eee EE ws oe +10 dBm 
B 2_§ 55 5 HS HISUIRE ¢céisiancaseinlesncdhcasse cuts +17 dBm 
1 0 35 18 40 35 45 
1 2 3 4 5 6 
Harmonics of fio 
Conversion Loss Conversion Loss 
seks ie Loss fip = 0.5 GHz—4 GHz fir = 2-4 GHz 
Lo<! RF fLto= 10 GHz f Lo= 12 GHz 
2 i _* 
g g 
EH | fie = S 6 Sé 
= 100MHz sg = 
= 500MHz  “& s , 
a 1 GHz 5 7 cy 
= 4.GHz e r= 
8 S ¢ S ¢ 
10 11 12 13 14 14 15 16 17 
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f p= 4.0 GHz-0.5 GHz , me gene ik 
” flo= 16 GHz - LO= hes THE bes IF Output vs. RF Input Level 
om 5 mo) 
dj | 
8 Bs o 
5 5 5 
Ss rd a 
Fa g B 
E 5 
8 8 6 
0 +2 +4 #+6 +8 +10 +12 +14 
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R Port to | Port Isolation L Port to R Port Isolation L Port to | Port Isolation 
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c c ec 
S & 2 
2 40 2 40 = 
8 3 3 
50 50 
6 8 10 12 14 16 6 8 10 12 14 16 
f RE GHz flo, GHz 
; R Port VSWR R Port VSWR 
R Port to L Port Isolation f 1r= 400 MHz, flo>f rr flo= 11 GHz 
1 
fos) 
be cc oc 
s a a 
& > > 
3 
4 ; 
6 8 10 12 14 16 6 8 10 12 14 16 
fre, GHz fre. GHz 
| Port VSWR | Port VSWR 
Lo = 9 GHz flo= 14 GHz 
oc oc 
5 5 
> > > 
f ip, GHz 
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Ap, AVANTEK DBX-184L/M/H 
DBY—-184L/M/H 
Duroid Mixer 
4 to 18 GHz Double Balanced 


FEATURES APPLICATIONS 

e Single Schottky Diode Quad e 4to 18 GHz Band Folding 

¢ DC to 4 GHz IF Bandwidth Applications a 7 

¢ 6 dB Conversion Loss/NF e EW Systems se 2 - BG 
e 30 dB LO to PF Isolation ¢ Wideband Heterodyned LOO 

e Low VSWR Receivers DBX, p. 16-10 
DESCRIPTION 

The DBX/DBY Series uses precisely techniques result in high LO to RF isolation, u . 
matched Schottky-barrier diodes and a extremely low single tone intermodulation . {UH Cy 
“quasi-planar” physical construction for distortion and very good amplitude and ul 

excellent overall symmetry. Construction phase match characteristics. DBY, p. 16-11 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Operating Frequencies 
GHz 


LO Port RF Port Typical Guaranteed 
| BW | Operating Frequency Range | 4.0-180|4.0-1a0| pc-4o | {| | | 


CL SSB Conversion Loss 6.0-16.0 | 6.0-16.0 | DC-0.5 6.0 7.5 dB 
6.0-16.0 | 6.0-16.0 | DC-4.0 6.5 8.5 max 
4.0-18.0] 4.0-18.0 |} DC-4.0 75 9.0 

NF SSB Noise Figure 6.0-16.0 | 6.0-16.0 | 0.03-0.5 6 : 
6.0-16.0 | 6.0-16.0 | 0.03-4.0 6 


0 
5 
5 
ISOL Isolation Port-to-Port L-R 30 20 
R-L 25 


VSWR (50 ohm) 


cc Conversion 4.0-18.0 | 4.0-18.0 $4.0 2+ 7 min 

Compression Point (1 dB) 4.0-18.0 | 4.0-18.0 <4.0 2+10 min 

7.0-16.0] 4.0-18.0}  <4.0 2+17 min 

Third-Order 4.0-18.0] 4.0-18.0}  <4.0 2+10 min 
Two-Tone 4.0-18.0 | 4.0-18.0 $4.0 +17 

Intercept Point 4.0-18.0} 4.0-18.0| <4.0 2+20 min 

LO Port Drive Level 4.0-18.0} 4.0-18.0 | DC-4 + 7-+13 

(typical) 4.0-18.0] 4.0-18.0} DC-4 +10-++17 

4.0-18.0] 4.0-18.0 DC-4 +17-+24 


NOTE: Specifications guaranteed at LO Power of +7 dBm for “L” model, +10 dBm for “M” model, and +17 dBm for “H” model. 


MAXIMUM RATINGS 


Pear WUE CUITENE@ GO ccavcasticctaeawn ce and ek cehwe wae ne eac ah ens Re So ER OSE PREY ARR POs 100 mA DC 


Pit TEMPOIAUQtS 5 ovwnss acdavede nes dad es caesa nasser Ee Eee Hee Doan ROSE KSEE CES ERE A OWA 260° C for 10 seconds 
DRSreUnG Case 1SMPEIAUNG, ssc0cciewr ney scewt see eae SEW ads kews bee eds oe eek eee KRdenwans —55°C to +100°C 
SIOVEOG FGINUGIRUNG 6 icuirswvee 054k be ee E Ua ae Od eee RO TEN OLE Eee 6a) CREO EL 20 ee bake bonne —65°C to +100°C 
Cantinuous AF W1RUL POWER .5..2.cscenc casero tue ¥ eee yvonne Node ee ne eer Rede ee eS 200 mW @ +25°C 


100 mW @ +100°C 
WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 


POG RATE MBL LI NN PA OT ATT STEELE MLS EE LITE LT LEIS ENS PIE TELS LE TE LIE TIA POSE LED RAPE SVC IE DAMIR EIT IGE BCE DE EE LTE PIA IDA SO OEE FEES LMR INE FES EEL NTE EELS ELS PSE ATE OLE EES OR EPI E SE NI SE DEINE TIDE EDIE LG RM 
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DBX—184L/M/H and DBY-184L/M/H 
Duroid Mixer 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 


u 4 570 370 $70 570 Typical Harmonic Intermodulation Suppression for mixer 
al generated harmonics of the input signals. Suppression 
» 3 65 >70 55 >70 numbers are for a f,- Signal level at—10 dBm and f,, signal 
2 level of: 
= 50 . 

e . zs ws = SUS Sas oo vd ween wee eke ewe Rw we +7 dBm 
= 1 0 25 18 40 WSUS o00¢.wes eden cee wee ce neon aenens +10 dBm 
= 1 9 3 4 FlisUMIR: Guan eeenobes ine Genes abe cues +17 dBm 
Harmonics of f,, 
Conversion Loss Conversion Loss 
fro<f pF fLlo= 12 GHz, f r= 12.5 GHz 
fee] m 6 
= ee a coe a 
3 Ss | i A M Version —| _ 
: WAVE 
4 B13 2 a 
s 2 
8 suWLTLtTttt 
4 6 8 10 12 14 16 18 0 +2 +4 #+6 #48 +10 +12 414 
f pg, GHz LO Drive Power, dBm 
Conversion Loss - Conversion Loss ” Conversion Loss 
2.58 
= f p= 0.5 GHz to 4 GHz bi = 
g NCtwoe | |g d 
4 f , = 10 GHz a 
S 6 Pf S S 
pet RIA ft 5 
Sy f 5 
g = 4 GHz to 0.5 GHz 7 > > 
5 "IF 18 GHz 3 $ 
S 8 Lo” 8 & 
10 12 14 16 18 5 7 9 11 4#61300«15—Sts«*17 12 13 14 15 16 17 «+18 «19 
fre, GHz fre, GHz f rE; GHz 
Port to Port Isolation R Port VSWR 
0 1.0 
& m flos 44 s11 GHz = 
g oO ge 18 
é 5 A 
= 3 2.0 f 
é ; natal PL 
8 aah 
= 0 +1 +2 43 44 +5 «+6 10 12 14 16 
RF Input Power, dBm Frequency, GHz fre, GHz 
| Port VSWR 
R Port VSWR flo= 9 GHz 


Se 


fLo = 10 GHz \ J 


fLo = 18 GHz 


10 12 14 16 18 . 0 1 2 3 4 5 
far, GHz fp, GHz 


AG ee CETERA AT DT BE TE! CER AN EDEL LEAS tN TEI OIA LE CE TRIER A eB LTE TE Ag SAPD AE NTA EB II RNA BEESON Lat EMEA TREE DECAL ALLEL IE LES IDABEL ILENE LALA AE IE ASEAN ELED ENE ED AV ALB RISE LE EAL GAELS SLE IORE SANE SSE BNE BE COOLIO LIPS ARTA TNE 
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QAVANTEK 


DBX-184LS/MS/HS 
DBY-184LS/MS/HS 


Duroid Mixer 


4 to 18 GHz Double Balanced 


FEATURES APPLICATIONS 
e Single Schottky Diode Quad e 4to 18 GHz Swept Frequency 
e 30 dB LO to IF Isolation Applications 
e 30 dB LO to RF Isolation e Optimized for Increased L to 
e 6.0 dB Conversion Loss/NF | Isolation 
e Low VSWR e EW Systems 
e Wideband Heterodyned 
Receivers 
DESCRIPTION 


The DBX/DBY Series uses _ precisely 
matched Schottky-barrier diodes and a 
“quasi-planar” physical construction for 
excellent overall symmetry. Construction 


techniques result in high LO to PF isolation, 
extremely low single tone intermodulation 
distortion and very good amplitude and 
phase match characteristics. 


DBY, p. 16-11 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Operating Frequencies Spectictions 


GHz 
LO Port | Model} RF Port Typical Guaranteed 
Characteristic | fio | fae =| fie =| dBm (typ) Te=25°C | Te=-55° to +100°C 
Operating Frequency Range | 4.0-18.0| 4.0-18.0 | DC-1.5 i Ge eee 


CL SSB Conversion Loss 6.0-16.0| 6.0-16.0 | DC-0.5 
4.0-18.0] 4.0-18.0 | DC—1.0 
4.0-18.0] 4.0-18.0 | DC-—1.5 

SSB Noise Figure 


<1.5 2+ 7 
<1.5 2+10 
$1.5 2+17 


4.0-18.0] 4.0-18.0 S15 2+10 
4.0-18.0| 4.0-18.0 $1.5 +17 
4.0-18.0| 4.0-18.0 <1.5 2+20 


Third-Order 
Two-Tone 
Intercept Point 
LO Port Drive Level 4.0-18.0} 4.0-18.0 | DC-1.5 + 7-+13 
(typical) 4.0-18.0] 4.0-18.0 | DC-1.5 +10-+17 
4.0-18.0| 4.0-18.0 |} DC-1.5 +17-+24 


NOTE: Specifications guaranteed at LO Power of +7 dBm for “L” model, +10 dBm for “M” model, and +17 dBm for “H” model. 


MAXIMUM RATINGS 


Pooks Mbit CONG C-29 Gas can nauk dew eben ee een ones OWE OES bed one SS eE WH Soe GER es nee es 100 mA DC 
Fit TOMOSAUNG ccicann van sSkvavend Gees seaeeee ae Een nthe és Ake ech de VERO KORE DER SEAS OD 260° C for 10 seconds 
Cperatind Case TGMBOIAINNe 16% iva sees een endorses drew ences seers dune wound bakw wheewues beens —55°C to +100°C 
SOrade TOMPSIGre <u sox oe es Gu nses Sas dee eKAad a KRDe ORR EKO w OREO ee RRR eR eee ee eds —65°C to +100°C 
Continuous RP INDE POWE ccc ccc crc wd een Ree K EON OS Re OREE DEORE EDEN SUSE ES 200 mW @ +25°C 


100 mW @ +100°C 


WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 
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DBX-—184LS/MS/HS and DBY-184LS/MS/HS 


Duroid Mixer 
SEL AEE LL SSS A AU aA LS AS IL IIS Ce MES IPE IRSA BEE RE Pat ME SNOT SS ESR TN SE SRS ES RI TR DRS 
TYPICAL PERFORMANCE AT 25°C 
Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 
4 37. &2>7 #27597 #4>0 Typical Harmonic Intermodulation Suppression for mixer 
_ generated harmonics of the input signals. Suppression 
g 3 65 >70 55 >70 numbers are for a f,- signal level at—10 dBm and f,, signal 
= level of: 
od 
CF ee ee L SUFIX eee cee eee ee ee eens +7 dBm 
E 1 0 25 18 40 SIGUE od ned nce tes de rent rane eax one +10 dBm 
, 9 3 4 i) rr +17 dBm 
Harmonics of fio 
Conversion Loss Conversion Loss 
—_ i ee = oh Output vs. RF Input Level 
0 
3 TTT TT ae oe ma a | | Lo@+10dBm L__ 
8 ‘ fee 8 8 i ws eae es 
s IZ-- —~ JN) 100 MHz § ° z- , | | jl] fl 
8 500 MHz ‘@ 13 _/ as A a a 
. hte} fe ere 
p.LLT TTT Pies. gun 5+ 
5, Stak Cel Si 
8 10 12 14 #16 18 0 +42 +4 +6 #48 +10 412 +14 u 0 +1 +2 43 «44 +5 46 
f pr, GHz LO Drive Power, dBm RF Input Power, dBm 
R Port to | Port Isolation L Port to R Port Isolation R Port to L Port Isolation 
20 20 
= 20 = 20 3 20 
3“ 3° 3 
50 50 50 
4 6 8 10 12 14 116 18 4 6 8 10 12 14 #16 18 4 6 8 10 12 14 16 «18 
f pe; GHz fro» GHz frr, GHz 
R Port VSWR 
a L Port to | Port Isolation “a f p= 400 MHz, fLlo>f pF 
3 30 
. cc 
S = 
3B 40 g 
x) 
2 
50 
4 6 8 10 12 14 16 18 
fio, GHz frre, GHz 
| Port VSWR 
flo= 9 GHz L Port VSWR 
1.0 
1.5 
= = 
g g 
= 20 
2.5 
3 4 5 4 6 8 10 12 14 16 18 
f IF> GHz flo GHz 


SR SEAT NEE EI LEAT LL EISEN BEL ESS OR SEL IR IE ILL, NBEEL EN DANSE NILA IIL DEOL LLL LIE TLE LL LOLS LLL EEE I ELEN EDL EGE LLV LOR LL I LLL ILE EL LOL a LL DELILE LEDS LE OLE SEER ELEN EEE A IRS LD LEDER EEE ALLIS NE PESO ADEN LEBEL NE IC LYSE AEDST) 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
7-37 


OAVANTEK 


DBX-—185L/M/H 
DBY—-—185L/M/H 
Duroid Mixer 


5 to 18 GHz Double Balanced 


FEATURES 


e Single Schottky Diode Quad 

e DC to 6.0 GHz IF Bandwidth 

e 6.0 dB Conversion Loss/NF 

e 30 dB LO-FF Isolation 

e Up to +30 dBm Input Intercept 
Point 

e Low VSWR 


DESCRIPTION 


The DBX/DBY Series uses precisely 
matched Schottky-barrier diodes and a 
“quasi-planar” physical construction for 
excellent overall symmetry. Construction 


APPLICATIONS 


e 5 to 18 GHz Band Folding 
Applications with 2 to 6 GHz IF 
Response 

e EW Systems 

e Wideband Heterodyned 
Receivers 


techniques result in high LO to PF isolation, 
extremely low single tone intermodulation 
distortion and very good amplitude and 
phase match characteristics. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Characteristic 


GHz LO Port | Model] RF Port 
dBm (typ) | Suffix | dBm 


Operating Frequency Range 


CL SSB Conversion Loss 5.0-18.0| 5.0-18.0] DC-0.5 
5.0-16.0| 5.0-16.0} DC-6.0 
5.0-18.0| 5.0-18.0} DC-6.0 


SSB Noise Figure 


Isolation Port-to-Port 


VSWR (50 ohm) 


a 0-18. 

CC Conversion 5.0-18.0} 5.0-18.0}  <6.0 2+ 7 
Compression Point (1 dB) 5.0-18.0] 5.0-18.0 <6.0 2+10 
5.0-18.0} 5.0-18.0}  <6.0 2+17 

Third-Order 5.0-18.0} 5.0-18.0}  <6.0 2+10 
Two-Tone 5.0-18.0} 5.0-18.0 <6.0 +17 
Intercept Point 5.0-18.0 | 5.0-18.0 <6.0 2+20 
LO Port Drive Level 5.0-18.0| 5.0-18.0} DC-6.0 + 7-+13 
(typical) 5.0-18.0| 5.0-18.0} DC-6.0 +10-+17 
§.0-18.0] 5.0-18.0} DC-6.0 +17-+24 


NOTE: Specifications guaranteed at LO Power of +7 dBm for “L” model, +10 dBm for “M” model, and +17 dBm for “H” model. 


Te = 25°C 


DBY, p. 16-11 


Specifications 


Guaranteed 
To = -55° to +100°C 


MAXIMUM RATINGS 


Peak Inout CUNTONE@ 25°C css ce cedar ee de awe se bbad debs 6 eee HOw ee RESTO ES SHEK OSE DEERE OES LOS 100 mA DC 
Pid TOMS oc cacaccae kas ee eC dee eS ORee ee Rae eS Cea ek one Sh ecw ae ewe 260° C for 10 seconds 
Coermnting GaSb TAMRBISUING. «as vu ces ere ke dee Meee EOS Es EK MUSE E ARE eer eeh eed se dense —55°C to +100°C 
DIOrsGe TOMPSTAIUNG cess cccc once Ve KES HRD ERT ERODE NRE EK ELON OVERS DUES TREE ER AT ENG EeE AR ERS —65°C to +100°C 
Cornu Fr IPGL POWS! 24454 chen ese hikes ewes cane boo eudat dace eset bewns Fede ew see ee 200 mW @ +25°C 


100 mW @ +100°C 


WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 
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DBX-—185L/M/H and DBY-—185L/M/H 
Duroid Mixer 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 


4 570 570 $70 S70 Typical Harmonic Intermodulation Suppression for mixer 
5 generated harmonics of the input signals. Suppression num- 
” 3 65 >70 55 >70 bers are for af, signal level at—10 dBm and f,, signal level 
r= of: 

Se eee eee LMU cccnnexiduadaos ooeenhiuntedeies +7 dBm 
gS 1 0 25 18 40 WISE 6a ev acsdaebeceedses eee éounans +10 dBm 
, 3 4 gt) ee ee eee ee +17 dBm 
Harmonics of fio 
a Loss 
< 
Lo<! RF 
: : 
oo 
8 8 
5 s 
” dee 
o G flo= 18 GHz 
5 8 f iro= 5-1 GHz 
os ka Ge a ae 940 °11«12+2=~«*«3:~=~«:SCS1S) «1617s fppGHz 
6 5 4 3 2 1 O — = f)pFy, GHz 
f pr, GHz = — 5 4 3 2 1 typo, GHz 
Conversion Loss Conversion Loss 
s Conversion Loss - flo= 10 GHz, f jp = 0.5-6 GHz flo= 12 GHz, f p= 12.5 GHz 
o & c = 8 
3 3 g 7 
bi S Ss 8 
: =6-08GH - a se ee 
S IF= z ro 2 
S ®F fio=9 GHz T fio= 12 GHz & 3 s L Version a 
r= fe 11 
f p= 4-0.5 GHz fip= 2-6 GHz 3 
8 = oa, S oli 
4 6 8 8 10 12 14 16 18 "RF 10 «11006«-120C«sAB HK OR O +2 +44 +46 +8 +10 +12 +14 
5 3 1 6 4 2 2 4 6 tif, GHz 0 1 2 3 4 5 6 F LO Drive Power. dBm 
Frequency, GHz 
Port to Port Isolation VSWR 
£ 10 

Sy 

" 3 

& ‘i 

5 3 40 

4 3 

50 
* 0 +1 +2 +3 +4 +5 +6 
RF Input Power, dBm 
| Port VSWR 
R Port VSWR R Port VSWR flo= 12 GHz 
P\ flo= 10 GHz a gee a 
Whee O77 TNs 
a _ é 
Pie toa 
10 12 14 16 18 
f pF GHz f re: GHz 
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DBX—186L/M/H 
QAVANTEK DEX1001 Au 


Double Balanced Mixer 


6 to 18 GHz 

FEATURES APPLICATIONS 
e Single Schottky Diode Quad e 6 to 18 GHz Band Folding 
e DC to 7.0 GHz IF Bandwidth Applications with 2 to 7 GHz 
e 6 dB Conversion Loss/NF IF Response 
30 dB LO to FF Isolation e EW Systems 
e Low VSWR e Wideband Heterodyned 

Receivers 
DESCRIPTION 
The DBX/DBY Series uses precisely techniques result in high LO to RF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical construction for distortion and very good amplitude and 
excellent overall symmetry. Construction phase match characteristics. 


DBY, p. 16-11 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Operating Frequencies Specifications 
GHz LO Port RF Port | Typical Guaranteed 
Characterlstic | fio | far =| fie =| dBm (typ) dBm | Tc=25°C | To=-55° to +100°C 


Operating Frequency Range [60-160] 60-180] DoTO | a es Ee 
CL SSB Conversion Loss 6.0-18.0} 6.0-18.0 | DC-0.5 6.5 8.5 dB 
6.0-18.0] 6.0-18.0 | DC-6.0 8.0 10.0 max 
6.0-18.0| 6.0-18.0 | DC-7.0 9.0 11.0 
NF SSB Noise Figure DC-0.5 6.5 8.5 dB 
DC-6.0 8.0 10.0 max 
DC-7.5 9.0 11.0 


ISOL Isolation Port-to-Port L-R 


VSWR (50 ohm) 


cc Conversion 

Compression Point (1dB) 

Third-Order 

Two-Tone 

Intercept Point 

LO Port Drive Level 

(typical) DC-7.0 +10-+17 
DC-7.0 +17-+24 


NOTE: Specifications guaranteed at LO Power of +7 dBm for “L” model, +10 dBm for “M” model, and +17 dBm for “H” model. 


efmonms/u54 444 


DC-7.0 + 7-+13 


t+++/4+ 44 )/-°%27! 
Pr — als 
Or e 


MAXIMUM RATINGS 


Peak Input CURENE@ 26°C 224 ccs ceded cada ceed ibe ees dey eed nabs de eden nnn eaerdewndenteenwees 100 mA DC 
Par SOO AG 5. n¢ov0pere cap davaseour de ou etad beet otvaeadnnsedyabetheneaned eeGra ns 260° C for 10 seconds 
GHerauns CaGG TONIC fos w owe ok 50 00 EKG KES Ea O55 KER DNR OE SKC hae REES ene eoneewar —55°C to +100°C 
SHEMAOS TERINSIMIUEG occ ck wd ced KEs Eee SKE MEDE EHS RAO HERES SEKEDKS OBOE RA KEKE ROO oe ne —65°C to +100°C 
COMURUOUS AP INDUPOWE! ti sccedndas eens odes eee RE ARE R OSeW eT ene eh anes G05 sb Ee '.oe 200 mW @ +25°C 

100 mW @ +100°C 


WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 


AS a RAS CTE Bs I TE EI. IR ES EEE SE 6 EOI A MAILE ELS AAD EE EB CR SS PDE EN RAE TR OE PS SRE Saks a eR OS i ee ad QS OO ST 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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DBX—186L/M/H and DBY-186L/M/H 
Duroid Mixer 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 


6 >70 >70 >70 >70 >70 >70 Typical Harmonic Intermodulation Suppression for mixer 
u. a generated harmonics of the input signals. Suppression 
— * 22 270 27070 270 ar numbers are for a f,, signal level at —10 dBm and f,, signal 
” 4 >70 >70 >70 >70 >70 >70 level of: 
— L UE kaw et od nee wanve beS ea atie ane sa +7 dBm 
= 
2 3 oS a — ee M SUffIX oo. cece cece cece eeeeeceueeues +10 dBm 
S 2 55 55 55 55 55 60 HM Sune 65sec caencce owen céaseacna Sota +17 dBm 
1 0 35 18 40 35 45 
2 3 4 5 6 
Harmonics of fio 
Conversion Loss Conversion Loss Conversion Loss 
- flo <fre _ m , flo= 9 GHz, f jp = 4—0.5 GHz m , flo= 10 GHz, f jp = 0.5-7 GHz 
oa me) el 
g§ 3 g 
Be a 3 
8 s 5 
< 3 s 
8 & 8 
4 6 8 10 12 14 16 18 
f pp, GHz fre, GHz 
Conversion Loss Conversion Loss Conversion Loss 
a flo= 12 GHz, f if = 2-6 GHz m , fLo= 14 GHz, f jp = 7-0.5 GHz ‘a flo= 16 GHz, f ip = 7-0.5 GHz 
ow & a) a) 
S37 Al ka 
5 E E 
7,) 77) 
5 8 oS o 
> = > 
¢ ¢ ¢ 
8 9 8 8 
1 
f pes GHz 
Conversion Loss Conversion Loss 
7 flo= 18 GHz, f if = 7-0.5 GHz flo= 12 GHz, frr= 12.5 GHz 
m 6 rs — = 
= ae a & 
g $ YA = : 
g Ss 9 wa: [| a 
¢ @ 13 Ismadl noel = 
g s i WF) L Version ) A 
8 §.OL1 1) 1 1_ 3 
0 +2 +4 +6 £48 +10 412 414 = 
LO Drive Power, dBm RF Input Power, dBm 
R Port to | Port Isolation L Port to | Port Isolation R Port to L Port Isolation 
10 
B x : : 
3 4 3 3 
50 
4 6 8 10 12 14 16 18 4 6 8 10 12 14 16 18 4 6 8 10 12 14 16 18 


f Re GHz flo, GHz 


fre, GHz 


LSE oo RE PE ES AERA BS PT ARSENE REIT 6 SNS NR SNS RD A TRE OA AOR DRE ES LEED RELI RN ELISE LILES, LB LN IE IIE TE PD ENGEL TEE DEAR LE ALIA LEADERS SE SLEW ELIE SAAN DG EEL LATO LEA BENELLI ED ANTAL DABBLE 
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DBX-186L/M/H and DBY-186L/M/H 
Avanpak Mixer 


TYPICAL PERFORMANCE AT 25°C (continued) 


R Port VSWR 
L Port to | Port Isolation flo= 9 GHz 
10 
co 
 o 20 
& 
£ 
S 30 
2 
40 
4 6 8 10 12 14 16 18 
fio, GHz 
R Port VSWR R Port VSWR 
fip= 400 MHz, fLo>f re flo= 10 GHz 


R Port VSWR 
flo= 18 GHz 


| Port VSWR 
flo = 12 GHz L Port VSWR 
1.5 
c 2.0 
a 
~ 25 
3.0 
0.1 2 4 6 8 
f IF 5 GHz fro, GHz 


ST SE SR DS SE IOP EEE EER CTS RY EAE ETL OE SR TTT AS BIS BEEN ELE ERIN PETES SIGS GOED GELS BE STELLA DEPOSED NGG EINE VLEET IDE AF Ah LE ALT ELE ENAVOLDNED i LRELENES EAE GEESE LEELA BE! EBS ETRE AAET BE EAE TET a OTE ELEN NNER Fe PULTE, 
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DBX-824M/H 
QAVANTEK cage 

Duroid Mixer 

2 to 8 GHz Triple Balanced 


FEATURES APPLICATIONS 
e Two Schottky Diode Quads e Up Conversion Applications that 
e .005 to 4.0 GHz IF Bandwidth Require Wide Low Frequency 
e Up to +32 dBm Input Intercept Bands (0.1 to 2 GHz) to be 
Point Converted into Common IF Band 


(2 to 4 GHz or 2 to 6 GHz) 
e EW Systems 
e Wideband Heterodyned 


Receivers 
DESCRIPTION 
The DBX/DBY Series uses precisely techniques result in high LO to RF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical construction for distortion and very good amplitude and 
excellent overall symmetry. Construction phase match characteristics. DBY, p. 16-11 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


"ce LO Port | Model | RF Port Bn Guaranteed 
dBm (typ) | Suffix a 


Characteristic = 25°C Te = -55° to +100°C 


Operating Frequency ange EBT Erg EIT 
CL SSB Conversion Loss 2.0-8.0 | 2.0-8.0 | 0.005-1.5 
2.0-8.0 | 2.0-8.0 | 0.005-4.0 
NF | SSB Noise Figure 2.0-8.0 | 2.0-8.0 | 0.005-1.5 
2.0-8.0 | 2.0-8.0] 0.03-4.0 


Isolation Port-to-Port a 
L 0-8. 


VSWR (50 ohm) 


Conversion 

Compression Point (1dB) 

Third-Order ' 0.0054, 0 2413 
Two-Tone ‘ 0.005-4.0 2417 
Intercept Point 

LO Port Drive Level 0.005-4.0 +10-+17 
(typical) 0.005-4.0 4+13-+20 


NOTE: Specifications guaranteed at LO Power of +7 dBm for “L” model, +10 dBm for “M” model, and +17 dBm for “H” model. 


MAXIMUM RATINGS 
POE Wel COMM CG 2a Cov iac teense cnue ge dbs ne vue deee sg ewebes Bede tales ewees Ohad 2 aeEs Ewen 100 mA DC 


PUL TeIACIGUNS ine Khe eee oo ee Awe ES SS OHO Oe EW Ee den ee ded s cee eR ee Hee eR a dws 260° C for 10 seconds 
Operating Case TOMpeGralure 2... ccc cck ees tesa eee Kew eee e RAD KEKE e Ee ERE Re ea ee —55°C to +100°C 
Sogo Cie ne en ee rs ee ee —65°C to +100°C 
Continuous BP GUL POWGSE ccsceweicapes ste hos cae de snens ene ee nea wek dae RTE OMEE FER SORES OR 400 mW @ +25°C 


200 mW @ +100°C 
WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 


EET i SEO SSE TS EE REN IRE REN OPES DE SE SST EE PS LTE AE ES CE ICR ILS TPT EEE TE EL EI LONES LODE LATED TE RT ES IE LE TEED ELLIE LE AREA EIR EL LI OE LOGO ELITE LE SIAL S ATED LOLS OES R NE TEE TOG TR EGLO ES, 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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DBX-824M/H and DBY-824M/H 


Duroid Mixer 
Sea TRE LSA ON ORLISTAT, OL FSBO EG LE Be MTN PURER Sta Sse AE TEA EE INE Tt SE: 


TYPICAL PERFORMANCE AT 25°C 


Harmonics of f,- 
nv oO & Oa OM 


Conversion Loss, dB 


IF Output Power, dBm 


>70 >70 >70 >70 >70 >70 Typical Harmonic Intermodulation Suppression for mixer 

generated harmonics of the input signals. Suppression num- 
27070 270 27070 270 bers are for a f,- signal level at—10 dBm and f,, signal level 
>70 >70 >70 >70 >70 >70 of: 

DIGG ¢o2bakatesseaeneausereheaatrus +10 dBm 
alate ee ee HSUPIX oo... cece cece eee u sence seuees +13 dBm 
55 55 55 55 55 60 

0 35 18 40 35 45 
2 3 4 ] 6 
Harmonics of fio 
Conversion Loss Conversion Loss 
fio<f re . Conversion Loss flo= 6 GHz, frr= 8 GHz 
— m 6 : 
g ¢ 
S g 
c 
3 f Lo= 8.8 GHz 2 
> ' ' 
a f aF= 4.3-6.3 GHz FS 
a) © 12 
4.5 4.0 3.5 3.0 2.5 43 +5 #847 «#49 #411 413 +15 417 
fpr, GHz fj: (OUT), GHz LO Drive Power, dBm 
IF Output vs. RF Input Level R Port to | Port Isolation | Port to R Port Isolation 
10 
| 8. 3 
cee 
3S 30 3 
LO @ +10 dBm 3 Ei 
M Version 40 
+4 +6 +8 +10 2 4 6 8 10 
RF Input Power, dBm fre, GHz 
L Port to R Port Isolation R Port to L Port Isolation 


Isolation, dB 


Isolation, dB 


flo, GHz 


| Port to L Port Isolation 


f re; GHz flo GHz 
R Port VSWR | Port VSWR 


a 
= cc 
< 
s b 
& > 
3 
fir , GHz fir , GHz 
1.0 1.0 
co 2.0 o oc 2.0 
= = = 
> = = 
3.0 = a 
. 3.0 
4.0 
2 4 6 6 10 “005 1 2 3 4 
fio, GHz fir , GHz 
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OAVANTEK 


DBX—1221L/M/H 
DBY—1221L/M/H 
Duroid Mixer 


2 to 12 GHz Double Balanced 


FEATURES 


e Single Schottky Diode Quad 
e 5.5 dB Conversion Loss 


APPLICATIONS 


e 2to 12 GHz Down Conversion 
e 5.9 to 6.4 GHz Conversion 


e 40 dB Isolation Applications 
e Up to +30 dBm Input Intercept e EW Systems 

Point e Wideband Heterodyned 
e Low VSWR Receivers 
DESCRIPTION 


The DBX/DBY Series uses precisely 
matched Schottky-barrier diodes and a 
“quasi-planar” physical construction for 
excellent overall symmetry. Construction 


techniques result in high LO to PF isolation, 
extremely low single tone intermodulation 
distortion and very good amplitude and 
phase match characteristics. 


DBY, p. 16-11 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system ) 

GHz LO Port | Model | RF Port Typical 
Te Te [| ent | it “an 
Operating Frequency Range EST] EST] La 


SSB Conversion Loss 3.0-10.0 30-100 =r 7.5 dB 
2.0-12.0] 2.0-12.0] DC-1.3 8.5 max 
SSB Noise Figure 3.0-10.0 | 3.0-10.0} 0.03-0.5 7.5 dB 
2.0-12.0] 2.0-12.0} 0.03-1.3 oe max 


ISOL Isolation Port-to-Port L-R 
R-L 


R-| 
L-| 


Specifications 


Guaranteed 


Symbol Characteristic 25°C Te = -55° to +100°C 


VSWR (50 ohm) 


Conversion 2.0-12.0 | 2.0-12.0 
Compression Point (1dB) 2.0-12.0 | 2.0-12.0 Ss 3 
2.0-12.0} 2.0-12.0] <13 2417 


Third-Order 2.0-12.0] 2.0-12.0} <1. 2+10 
Two-Tone 2.0-12.0} 20-120) <1.3 +17 
Intercept Point 2.0-12.0 | 2.0-12.0 $1.3 2+20 


LO Port Drive Level 2.0-12.0| 2.0-12.0] DC-1.3 + 7-+13 
(typical) 2.0-12.0} 2.0-12.0] DC-1.3 +10-+17 
2.0-12.0| 2.0-12.0] DC-1.3 +17-+24 


NOTE: Specifications guaranteed at LO Power of +7 dBm for “L” model, +10 dBm for “M" model, and +17 dBm for “H” model. 


MAXIMUM RATINGS 
Peak OUT CULE QI ance teed ceen DES e RK Ree HERAT ROWE RRR ERA GHE DORE SHREK WR ETE OO 100 mA DC 


uc ig i ee er ee ee eee 260° C for 10 seconds 
ODOralihiG Case Teinperstuie ccacccsvcvectea wast ohne now ee Ree ROE See KK SD ROS ARE DR Oke ae Swed —55°C to +100°C 
Stofage Temperate 2 iccc vec seeder teed ect wes ne ence se Ree cee ean esse wes EROS a SeRE REEDS —65°C to +100°C 
CONINUOUS FIG POWG? cou c cca ame ed owt ees ed ooh e Os kh Ed eEd DSS TE EE Re Ke DORR Ee EERE ES 200 mW @ +25°C 


100 mW @ +100°C 
WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of thie Data Book. 
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DBX—1221L/M/H and DBY-1221L/M/H 


Duroid Mixer 
SPREE RE TPR RET REMI OEE SE IELTS E EGIL LEBEL OR LEEDS ELE LEBEDEV ELE ERA DIESEL ERE LEELA PILE DELETE V BELL! LEE LED SALE EASE 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 


Typical Harmonic Intermodulation Suppression for mixer 


= 0 >70 >70 >70 : ; : : 

= * = : generated harmonics of the input signals. Suppression 
Ps 3 65 >70 55 >70 numbers are for a f,- signal level at-—10 dBm and f,, signal 
= level of: 
= : 
2 ° a a a SUH oaicecvocndsnenswsmveedansnense +7 dBm 
gs 1 0 25 18 40 M SUTIN ccc eee ene ee ee baw eee tees cee +10 dBm 

1 2 3 4 fl SU eek een eee wenn pose reweToEeee +17 dBm 

Harmonics of fio 
Conversion Loss Conversion Loss 
ons fio<f RFE - flo= 12 GHz, f RF= 12.5 GHz 
6 = 

be y 4b 

: | CAE te 

al : M Version 

: 5 AKC aa 

5 8 
S $ 4LtdZ ae ee 
8 se A a ee ee 
0 +42 +4 +6 «+8 +410 +12 +14 
LO Drive Power, dBm 
Port to Port Isolation 

a 

= mo 

g = 

é E 

Ss & 

: 3 

6 

u- 

RF Input Power, dBm 
VSWR 
L Port to R Port Isolation flo>f jp= 0.5 GHz 

. 

= 

& ce 

2 ra 

> > 

2 

| Port VSWR 
fro= 9 GHz 


fe. GHz 


SERA LE LAP LAE EE IE ALESIS BEEBE ABDI ENTE TLE. ALS LAE LLL TEA EOE BEI LNBE OEE| SLETEIE TE PESTLE EE PLIES LEE ERA REGIE BT LE ELLE EIEN PEL EE LEE EEL AP LIALD PELEEN IED ATE LEP ABO EERE EERO DONS, BANA EY FLT TE PE AEE ESE TE LEIS ELD IAL I OG 
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QAVANTEK 


DBX-—1824M/H 
DBY-1824M/H 
Duroid Mixer 


2 to 18 GHz Triple Balanced 


FEATURES 


e Two Schottky Diode Quads 

e .005 to 4 GHz IF Bandwidth 

e 2.0to 18.0 GHz RF andLO 
Bandwidth 


DESCRIPTION 


The DBX/DBY Series uses precisely 
matched Schottky-barrier diodes and a 
“quasi-planar” physical construction for 
excellent overall symmetry. Construction 


APPLICATIONS 


@ 2to 18 GHz Swept Frequency 
Applications with IF <4 GHz 

e EW Systems 

e Wideband Heterodyned 
Receivers 


techniques result in high LO to PF isolation, 
extremely low single tone intermodulation 
distortion and very good amplitude and 
phase match characteristics. 


DBY, p. 16-11 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


— a Specifications 
LO Port | Model | RF Port mL vin Guaranteed 
dBm (typ) | Suffix | dBm 


Te [re [ 25°C | Te=—55° to +100°C 


CL, NF} SSB Conversion Loss 
and Noise Figure 


Isolation Port-to-Port 


VSWR (50 ohm) (large eae L} 2. sila 0 
small signa 

small signal) R 

large signal i 

large Sonal | 


small signal) 
Conversion 2.0-18.0 | 2.0-18.0} 0. 005-4 0 +10 
Compression Point (1dB 2.0-18.0 | 2.0-18.0] 0.005—-4.0 +13 
Third-Order 2.0-18.0 | 2.0-18.0] 0.005-4.0 2413 pik ie 
Two-Tone 2.0-18.0 | 2.0-18.0} 0.005-4.0 2+17 +18 typ 
Intercept Point 
LO Port Drive Level 2.0-18.0 | 2.0-18.0] 0.005-4.0 +10-+17 
(typical) 2.0-18.0 | 2.0-18.0} 0.005—4.0 +13-+20 


NOTE: Specifications guaranteed at LO Power of +7 dBm for “L” model, +10 dBm for “M” model, and +17 dBm for “H” model. 


as) 


MAXIMUM RATINGS 


Peak Wt CARTON 25°C 2nc ccccacca we nes ihe bene asec eked ae ee ioe CEES bP ee be EN 0848 DE KTe OR au 100 mA DC 
Pit Te O US Asweves dtadenr cd bins chee DESO RERT ORE CUES beep hes eee Eee Pees oles 260° C for 10 seconds 
OperanG Cane TAMNPSISUNE 2 ccccecscver ke Rass bandeoads nen DMG Re Ks SEERA RAE EER e Oe Dee OR —55°C to +100°C 
SlOrage TOMPSTAIUO <.ncccen ceew cess cde ae ese erodes eee Sten PEEKS wRTR RUE wm eRe eRe ae Bas —65°C to +100°C 
Coniaunus AP MOU POWG? osccncen ds eeewrivesoseerbevee ens tevene eas cone teed eee eT ee 400 mW @ +25°C 


200 mW @ +100°C 
WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 


SA SA AE TE iT LPS LPL a IRS ST OS ORR FAL EP ETON DIS EET EDS ET RT PES I ES RL ESET ED A SEI CE LIT LL WT PE EIT LIT LI Et A IESE ASE SEE ES OTT LET SS EE EE ELE, 
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DBX-1824M/H and DBY-1824M/H 
Duroid Mixer 


LE ES TT PL LEN II IN te ai IOS AE RE DEMS SEATS REO AED oR RT NS ESS 
TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 


6 >70 >70 >70 >70 >70 >70 Typical Harmonic Intermodulation Suppression for mixer 
i SLL LLL LL AIA AE generated harmonics of the input signals. Suppression num- 
Ss .9% 2 28 2 bers are for a f,, signal level at—10 dBm and f,, signal level 
8 4 »>70 >70 >70 >70 >70 >70 of: 
r= a ea ee ES 0 | 2 a re +10 dBm 
°o 
ec do a H Suffix oo. 00 ec cece cece ec eeeeeeeee. +13 dBm 
= 2 55 55 55 55 55 60 
1 0 35 18 40 35 45 
2 3 4 5 6 
Harmonics of fio 
Conversion Loss 
Conversion Loss flo= 6 GHz, f R= 8 GHz m « Conversion Loss 
co m 6 . — 
i a a oe a 
vr, n” 
Lez ie to 
= s 9 WAVA fe 8 
g B13 L Version o 8 
> > 11 i ae = 
5 tar= 4.3-6.3 GHz si. 11) 1 1) 8&, 
4.5 4.0 3.5 3.0 2.5 43 +5 #8+7 49 «#8411 «+13 «415 417 
f Four), GHz LO Drive Power, dBm 
- Conversion Loss IF Output vs. RF Input Level R Port to | Port Isolation 
2 
3 ao * LO @ +13 dBm o 
3S 5 0 H Version 1 3 30 
ad = wn 
£ ° 5 
2) a. s 
G S -2 LO @ +10 dBm = 40 
2 = M Version 2 
8 3 50 
Li -4 
— +2 +4 +6 +8 +10 2 6 10 14 18 
fir , GHz RF Input Power, dBm far, GHz 
| Port to R Port Isolation L Port to R Port Isolation R Port to L Port Isolation 
10 
fee) a 
4 = = 
s s 
o [.+] 30 
3 3 
= 2 6 10 14 18 2 6 10 14 18 
fir 3 GHz flo ’ GHz fre, GHz 
L Port to | Port Isolation a | Port to L Port Isolation aa R Port VSWR 
2 a 
5 30 = 20 © 2.0 >= 
: Ni 
3 ; a) ra 
s 3 x0 ae fro= 6 GHz ri a 
: | | Tt | 
2 2 
40 4.0 
2 6 10 14 18 0 2 4 6 8 . 6 10 14 18 


flo, GHz fir , GHz far, GHz 
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DBX-1824M/H and DBY-1824M/H 
Duroid Mixer 


TYPICAL PERFORMANCE AT 25°C (continued) 


R Port VSWR R Port VSWR 


weap 
i aa 


an, on 
> 


flo= 14 GHz 


VSWR 
VSWR 


fLo= 20 GHz 


fre GHz 


| Port VSWR 


VSWR 
VSWR 


fir , GHz 


L Port VSWR 
(Large Signal) 


1.0 
2.0 
3,0 
4.0 
2 6 10 14 18 
fig , GHz fio, GHz 
R Port VSWR | Port VSWR 
(Large Signal) (Large Signal) 
1.0 
cc cc (2.0 
= = 
4.0 
0 2 4 6 8 


fir , GHz 


| Port VSWR 


VSWR 
VSWR 
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DBX-3503M/H 
QAVANTEK pera 

Duroid Mixer 

.05 to 3 GHz Triple Balanced 


FEATURES APPLICATIONS 

e Two Schottky Diode Quads e Ideal for First or Second 

e 50 MHz to 3 GHz RF and LO Downconverter in Wideband 
Bandwidth Supernet Receiver 

e 1 MHz to 3 GHz IF Bandwidth e Frequency Upconverters 

e 7 dB Conversion Loss/NF e DSB Suppressed Carrier 

e 30 GB Isolation Modulators 

e Low VSWR, All Ports e VHF, UHF, L and S Band Block 

e Up to +18 dBm Input Intercept Conversions 


e Wideband Test Instrumentation 


Point 
DESCRIPTION BEY, 1a 
The DBX/DBY Series uses precisely matched Schottky- high LO to RF isolation, extremely low single tone inter- 
barrier diodes and a “quasi-planar ” physical construction for modulation distortion and very good amplitude and phase 
excellent overall symmetry. Construction techniques result in match characteristics. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system ) 


Operating Frequencies Specifications 
GHz 


LO Port | Model| RF Port BY Lipo Guaranteed 
Symbol Characteristic | fio =| fre =| =f =| dBm(typ) | Suffix] dBm = 25°C Tc = —55° to +100°C 
Operating Frequency Range _| 0.05-3.5] 0.05-3.0| .001-3.0 a a a a a 


CL,NF | SSB Conversion Loss .20-1.5 | 0.20-1.0} 0.001-0.5 
and Noise Figure .05-1.5 | 0.05-1.0] 0.001-0.5 

0.001-0.5 

0.001-1.5 

0.001-3.0 


Isolation Port-to-Port L-R 
L-R 


VSWR (50 ohm) 


0.001—-1.0 
0.001-3.0 


cc Conversion 
Compression Point (1dB) 


Two-Tone 
Intercept Point 


LO Port Drive Level 05-3. 5 06-3. 0 | .001-3.0 +10-+17 M dBm 
typical .05-3.5 | .05-3.0 | .001-3.0 +13-+20 H 


NOTE: oe guaranteed at LO Power of +10 dBm for “M” model, and +13 dBm for “H” model. 


MAXIMUM RATINGS 


Pad put CUTE) ZO conc ckc recieves outa ese eh ee Reds DORE hd ow Ree eRe Ee Ee er nee 100 mA DC 
Pi WEPAOIGRS < o.v ceed peta anae ed 6062 O8O GF 4 hes 8 08 4 EKER OO Ree deeK node dee eee i es 260° C for 10 seconds 
CQHOreNG GaSe TSRIDGIAUNG «cece ew cc avr en koe he Hon di we eee eee SNe alee eens. BAaRe baw wes —55°C to +100°C 
SRG THe: date Gee dees ceha seub ede ae ele me eke e ews eh eeuns ROS ee ten aeRASS RAS —62°C to +100°C 
Commas Hr UIPUl FOWE! ce ccvevcdcakunenn cd ere ea neon tees Ree e HET RAKE ROE ES 200 mW @ +25°C 


100 mW @ +100°C 


WEIGHT: (typical) DBX — 22 grams, DBY — 16 grams (with connectors) 
mg Sa A aS a a ETE Sk a 1B PS MR DR ote Te et EE te TY RE DL SOE ER Bo Be SS SEE A 9 EE POLE BAN NEST ANE REE ORR MOLONEY ELT MI) 
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DBX-—3503M/H and DBY-3503M/H 
Duroid Mixer 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 


Typical Harmonic Intermodulation Suppression for mixer 


we 5 _>70 >70 >70 cd a | generated harmonics of the input signals. Suppression num- 
Oo 4 »>70 >70 >70 >70 >70 bers are for af, signal level at—10 dBm and f,, signal level of 
w” ee “ ” H ® “Lys * 
= £ 65 $70 60 570 65 +1 0 dBm for “M” suffix mixers, and +13 dBm for “H” suffix 
° mixers. 
E 2 _55 45 a5 58 55 
~ 4 0 35 18 45 ___30 

1 2 3 4 5 

Harmonics of fio 

Conversion Loss Conversion Loss Conversion Loss 
- flo>f re fir =flo- fre. flo>f rer frr(ouTy Lo » f RF(oUT)>f iF~N) 
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& f p= 45 MHz f ¢ 
a S S 
§ 5 5 
g 9 Fs 
rT) o @ 
> > = 
= 
8 § 8 

001 0.5 1.0 1.5 2.0 2.5 
fiFaN) ; GHz 


Conversion Loss 


fre= flotfie freoutpf Lo f nr(outrt iF 
4 


L Port to | Port Isolation 
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3 3 3 40 
> 3g = 50 
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figany» GHz reg ane 
| Port VSWR L Port VSWR 
R Port to | Port Isolation Pir a dBm, PLo= +10 dBm, fio= fir+ 45 MHz si Pio = +10dBm 
1. : 
3 
A 2.0 mx 20 
g = = 
: 
5 3.0 3.0 
4.0 4.0 
.05 1 2 3 4 5 . .05 1 2 3 4 5 
f re; GHz flo GHz 
R Port VSWR Conversion Loss IF Output vs. RF Input Level 
Ppp =-10 dBm, PLo = +10 dBm fto = 1.5 GHz, f ip = 500 MHz fRF = 1 GHz, f p= 500 MHz 
r far = 1.0 GHz at-10 dBm flo = 1.5 GHz at +10 dBm 
ex fro= f p+ 45 MHz om 6 RF = LO - 
a) co 
ao me) 
n — 
S S 
fic= 45 MHz | 5 Ad 
S 
s 2 
& PJ 
° oO 
ra) LL. 
0 +2 +4 +6 +8 +10 +12 414 — 
LO Drive Power, dBm RF Input Power, dBm 
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An, AVANTEK DBX-18212M/H 
DBY-18212M/H 
Duroid Mixer 
2 to 18 GHz Triple Balanced 


FEATURES APPLICATIONS 
e Two Schottky Diode Quads e 2 to 18 GHz Band Folding 
e 2to 18 GHz RF and LO Applications 
Bandwidth e 1to 10 GHz Upconverting 
e 1 to 10 GHz IF Bandwidth Applications Requiring High IF 
e 7 dB Conversion Loss/NF e EW Systems 
DESCRIPTION 
The DBX/DBY Series uses precisely techniques result in high LO to RF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical construction for distortion and very good amplitude and 
excellent overall symmetry. Construction phase match characteristics. 


DBY, p. 16-11 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Operating Frequencies Spectcations 
GHz LO Port | Model} RF Port Bil Guaranteed 
dBm (typ) | Suffix} dBm 


Characteristic eS = 25°C Tc = —55° to +100°C 
Operating Frequency Range ee 


CL,NF | SSB Conversion Loss 
and Noise Figure 


Isolation Port-to-Port 


oOnmnFrt 
reataik® 

rm . 

Dp Do. 


Pept didi 


=e 
— 
oo 


VSWR (50 ohm) (small signal .0-18.0 
large signal .0-18.0 
.0-18.0 


ee 2.0-18.0 | 2. O16. 0] 0.5-10.0 2+10 dBm 
=e pression Point (1dB 2.0-18.0 | 2.0-18.0 | 0.5-10.0 2+13 typ 
Third-Order 2.0-18.0 | 2.0-18.0 | 0.5-10.0 2+13 +15 dBm 
Two-Tone 2.0-18.0 | 2.0-18.0 | 0.5-10.0 2+17 +18 typ 
Intercept Point 

LO Port Drive Level 2.0-18.0 | 2.0-18.0 | 1.0-10.0 +10-+17 

(typical) 2.0-18.0| 2.0-18.0] DC-1.5 | +13-+420 


NOTES: 1. Specifications guaranteed at LO Power of +10 dBm for “M” model, and +13 dBm for “H” model 
2. The DBX-18212 mixer can be used as either a down or up converter with similar performance. Use of the | Port as a LO Port (pump Port) is recom- 
mended in some applications where the LO frequency is below 10.0 GHz. In most cases, the LO and RF Ports of the DBX-18212 mixer can be inter- 
changed below 18.0 GHz. 


MAXIMUM RATINGS 


Poets OL GLIIGR 2a OS evn wee 5 et aes Cate ae Rw See P eda Mad edhe OS Ow ee OSTA R EE DEERE OBEY AON Kes 200 mA DC 
Ped POMS rey 8a.nawns 6905 -05-15.0 Nn pa cdmeen Wah ee eRe a abe aha boas OeEN EAE ween oe 260° C for 10 seconds 
Operating Case Temperature «0.06 ccedd neem en eeu des Rees Rae HOP RO ORE ETRE HR ROKER Oe ees —55°C to +100°C 
SIGIODe FOWIPONSUNS’ £605 Hoes overtake eh Eee ROMS eRe eo es OPE EERE eo eee KOE eee here Hee OS —65°C to +100°C 
Centinuegs AF INGUL ROWE! <. ésccccwnccedcenst viens nebhwd aid dune wapeds Hee hued aeeene ene 400 mW @ +25°C 


200 mW @ +100°C 


WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 


EE BEE EES BLE SIL OE MTEL ANETTA BOE IOI ELLE ETL AEE SE GN LALA STP ERIE SLES ELLIE CEDIA AS REI TLE BLE AGLE B EO RN EAI LE IP aD BERTI ELEE EL SD OE LOTTE EO LETDELL NL LAL ELLERY CBRE BSE AEE BRE ALG TY 
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DBX-—18212M/H and DBY-18212M/H 
Duroid Mixer 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 


6 >70 >70 >70 >70 >70 >70 Typical Harmonic Intermodulation Suppression for mixer 
a a enerated harmonics of the input signals. Suppression num- 
70 70 >70 >70 >70 >70 d : P g PP . 
6 5 2 = bers are for a fpr signal level at—10 dBm and f,, signal level 
3S 4 = »>70 >70 >70 >70 >70 >70 of: 
= A cll Sy SE : 
S 3 65 570 60 570 65 370 if els ehi beta vnwenad dee4eeedceeanese — pa 
= 2 55 55 55 55 55 60 
1 0 35 18 40 35 45 
1 2 3 4 5 6 
Harmonics of fio 
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3 E fi o<f p14-18 GHz A fip= 2-6 GHz 
oO Pas Oo 


fran)» GHz frreuty GHz 
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fe) Pee} fa] 

=| so] Boal 

$ g ifLo= 16 GHz 
Si es a f ae 8-12 GHz 
= c< = 

2 2 = 

77 on he 

o S Flo= 12 GHz 3S 

= = 

& 8 frr= 14-18 GHz 8 

f Four)» GHz f Four), GHz F iF(our)» GHz 
Conversion Loss 
flo= 6 = > tree 8 GHz IF Output vs. RF Input Level | Port to R Port Isolation 
6 £ 
oo 
c 9 travail a 8 ie § 
S mio o. 3S 
5 * [7 {— M Version _ B LO @ +10 dBm 3 
8.111 1 [ T | 8 eli 
43 45 +70 «49 «411 413° 415 417 —= +42 +4 +6 +8 +10 
LO Drive Power, dBm RF Input Power, dBm fp , GHz 
L Port to R Port Isolation R Port to L Port Isolation R Port to | Port Isolation 
10 10 
BS 29 B20 3 
Ss Ss Ss 
3 30 BS 30 3 
8 8 8 
40 40 


2 6 10 14 18 22 26 
flo, GHz 
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DBX-—18212M/H and DBY-18212M/H 


Duroid Mixer 


TYPICAL PERFORMANCE AT 25°C (continued) 


L Port to | Port Isolation 


| Port to L Port Isolation 


10 10 
fan) fae) 
 o 20 To 20 
G c 
2 2 
3B 30 3B 30 
a 8 
40 40 
2 6 10 14 18 22 26 2 6 10 14 18 
flo, GHz fir ; GHz 
R Port VSWR R Port VSWR 
flo= 16 GHz at +10 dBm flo= 18 GHz at +10 dBm 
1.0 
e* = 
w 2) 
- 30 = 
4.0 
2 6 10 14 18 
fr, GHz 
R Port VSWR R Port VSWR 
fLo= 23 GHz at +13 dBm fLo= 26 GHz at +13 dBm 
oc oc 
B a 
fre, GHz 
| Port VSWR | Port VSWR 
fLlo= 16 GHz at +10 dBm fLo= 18 GHz at +10 dBm 
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R Port VSWR 
fLo= 14 GHz at +10 dBm 


VSWR 


fre, GHz 


R Port VSWR 
flo= 20 GHz at +13 dBm 


VSWR 


fre; GHz 


| Port VSWR 
flo= 14 GHz at +10 dBm 


VSWR 


fir , GHz 


L Port VSWR 
(Large Signal) 


VSWR 


| Port VSWR 
(Large Signal) 
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PPM—2515M 
QAVANTEK Surface Mount Mixer 


05 to 2.5 GHz 


FEATURES APPLICATIONS 

e PlanarPak Surface Mount e High Density Microstrip 
Package Applications 

e 7 dB Conversion Loss/Noise e Overlapping RF, LO, and IF 
Figure Requirements 

e 30 dB Port-to-Port Isolation e EW Systems 


e Low VSWR at All Ports PP-38M 16-35 
ol . pi 


DESCRIPTION 

The PPM-2515M is a triple-balanced surface mount mixer greater than 25 dB of port to port isolation. IF bandwidths up to 
with a frequency range of 0.05 to 2.5 GHz and an IF range of 1500 MHz are obtained with very flat conversion loss. A good 
0.001 to 1.5 GHz. This PlanarPak mixer uses precisely 50-ohm match is realized at all ports. 

matched monolithic beam lead Schottky diodes and The PPM-2515M is supplied in Avantek’s 0.375 x 0.375 in. 
polyimide insulated baluns to yield excellent performance surface mount package which allows the use of simpler 
over more than 5 octaves of RF and LO bandwidths. With microstrip installation at higher densities and improved 
overlapping RF, LO and IF frequency ranges there is still performance. Refer to the Application Note on page 14—38. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Operating Frequencies Specifications 
GHz 
LO Port | Model | RF Port Lee Guaranteed 
Symbol Characteristic eattnnp fe dBm (typ) eG ee to +100°C 
| BW _| Operating Frequency Range 0.06-2.5 EE eee a 


CL,NF | SSB Conversion Loss and 0 052. 0} 0.05-1.5 
Noise Figure 0.05-3.0 | 0.05-1.5 


ISOL Isolation Port-to-Port 


VSWR (50 ohm) 


yp 


dBm 
typ 


NOTES: 1. Specifications apply in a 50-ohm system with LO input power of +10 dBm and RF input power of —-10 dBm. 
2. Low frequency performance can be extended and/or enhanced through use of additional turns on LO, RF or IF transformers or by use of transformer 
material with higher relative permeability. Such modifications result in degradation of high frequency performance. 
3. Guaranteed specifications apply with LO input power of +10 dBm. 


CC Conversion 
Compression Point (1dB) 


Third-Order 
Two-Tone 
Intercept Point 


WEIGHT: (typical) 0.5 grams 


0 SBIR SSL A PAE ARG Dae ETE ES NS REE RE RR th RAS Sa RE ON LRP Sm AG ETL INES EEL ELLIE OR EES, § Ec LIAM LR ALE ETAL NEL DA RAD ADT i, ORES A PE a PAE BE TES PEA ERS POE ANTES A AED SN A LO AL SV PG TOE) 
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PPM—2515M 
Surface Mount Mixer 


SES SE NG SAA LTR NSE SS SOL ESR OMI SIE DET TR SE ARTS RGR RS a RADI cD OLE eS SLED 


TYPICAL PERFORMANCE AT 25°C 


Harmonics of f,,- 


= NO © Ff OF 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 


>70 >70 >70 >70 >70 
>70 >70 >70 >70 >70 
65 >70 60 >70 65 
55 45 55 58 55 
0 35 18 45 30 

1 2 3 4 5 


Harmonics of fio 


NOTES: fe = 50 MHz 


Isolation, dB 


Conversion Loss, dB 


Avantek, Inc. . 


flo > frr 
LO = +10 dBm 
RF =-—10 dBm 


L Port to | Port Isolation 


0 0.5 1.0 1.5 2.0 2.5 
f pe 5 GHz 
Conversion Loss 

5 
6 
7 
8 
3 
10 

0 0.5 1.0 1.5 2.0 2.5 


flo, GHz 
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Typical Harmonic Intermodulation Suppression for mixer 
generated harmonics of the input signals. Suppression 
numbers are for a f,,- signal level at—-10 dBm and f,, signal 
level of +10 dBm and RF input power of —10 dBm. 


R Port to | Port Isolation 


Isolation, dB 


0 0.5 1.0 1.5 2.0 2.9 3.0 
f RE; GHz 


L Port to R Port Isolation 


Isolation, dB 


« Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 


QAVANTEK UMK-520 


Double Balanced Mixer 


1.0 to 500 MHz 
FEATURES APPLICATIONS 
e 50 dB LO to FF Isolation e Low Cost, High Performance 
e 6 dB Conversion Loss/Noise e High Density Requirements 
Figure e¢ Communications Systems 
e Low VSWR (1.5:1) at All Ports e Instrumentation and Test 
Equipment 
" CASE GROUND 
TO-8M, p. 16-47 
DESCRIPTION 
The UMX Series double-balanced mixers feature exception- easy-to-use hermetically sealed TO-8 cans. The UMX-520 is 
ally high isolation and good harmonically-related intermodula- a low level Class | mixer with four closely matched Schottky- 
tion product suppression. They are packaged in compact barrier diodes in a ring configuration. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm "aa 
Characteristic 


Operating Frequencies | Bower Level =| Level Specifications 
soci LO Port RF Port | _Typla Guaranteed 
Symbol dBm (typ) dBm 
Operating Frequency Rango 


= 25°C Te = —55° to +100°C 
is SSB Conversion Loss 1-500 DC-500 
max 


ISOL Isolation Port-to-Port L-R 65 40 
L-R 50 40 
L+ 50 35 
“ 45 30 
40 
if 25 


VSWR (50 ohm) L 1-500 1.5:1 typ 

R 1-500 1.4:1 

| 1-500 1:5:1 
Conversion 1-500 1-500 Gaal 
Compression Point (1dB 


Third-Order 1-100 | 1-100 aed +12 Se 
Two-Tone 100-500 | 100-500 7-00 +7 +10 typ 
Intercept Point 


MAXIMUM RATINGS 
PRAR WiDU COL? CEs iret wns ekki yoda a OR Rese ORR Ode 8 WOE 6 ES He We OEE ER Ke BEE d Ee CeES 100 mA DC 


Pit TOMPOISUNG 6c ctor ew cies reexis an Sewn eee BeOS ROSES ONE RES APRA EOS Paka s OeKw 260° C for 10 seconds 
Operating Case TeWMPOraIwre .ninces cane nka sent ew seen resis sews seRterered erence REeneenes —55°C to +100°C 
StOfage TOMPSratulre occ cece sec eeees ae sevee eee Cae ee eee Ne RR OEE Ee eK Oe —65°C to +100°C 
Condes AF NOU POWEE 2466s cies cde neee wc ne b06n6ed CHAS SRds OE EDEE ER eRe RSE SS Rees 200 mW @ +25°C 


100 mW @ +100°C 


WEIGHT: (typical) 0.06 oz. 


Gea DER AUN ANTE MERE NU REL ATP FE EAI NS REE oT NT ERR IE EES I Sa RS ES SEN OE ES IG EI ERIS TE PT SOD SEH RE FASE SE AT ITAL HELL EAE TOE SELLE LARS OL ESL LL CLL LE LEED ALDI LEED AS ELE DALIAN 
Avantek, Inc. « 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 
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UMX-520 


Double Balanced Mixer 


TYPICAL PERFORMANCE AT 25°C (Measured in a 50-ohm system with LO = +7 dBm) 


isolation, dB Conversion Loss, dB 
a 8 & 8 


Isolation, dB 


3.0 
2.6 
2.2 
1.9 
1.4 


VSWR 


1.0 
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—_ 


Conversion Loss 


Frequency, MHz 


L Port to R Port Isolation 


10 100 
Frequency, MHz 


R Port to | Port Isolation 


Frequency, MHz 


R Port VSWR 


10 100 
Frequency, MHz 


Isolation, dB R Level, dBm 
a 8 & 8 & 8S 


VSWR 


VSWR 


1 dB Conversion Compression 


1 10 100 1000 
Frequency, MHz 


L Port to | Port Isolation 


1 10 100 1000 
Frequency, MHz 


L Port VSWR 
3.0 
2.6 
2.2 
1.9 
1.4 
1.0 
1 10 100 1000 


Frequency, MHz 


| Port VSWR 
3.0 
2.6 
2.2 
1.9 
1.4 
1.0 
1 10 100 1000 


Frequency, MHz 


Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of thie Data Book. 


OAVANTEK 


UMX-—570 
Double Balanced Mixer 
1.0 to 500 MHz 


FEATURES 

e 40 dB LO to FF Isolation 

e 5.5 dB Conversion Loss/Noise 
Figure 

e +34 dBm Input Intercept Point 


DESCRIPTION 


The UMX Series double-balanced mixers feature exception- 
ally high isolation and good harmonically-related intermodula- 
tion product suppression. They are packaged in compact 
easy-to-use hermetically sealed TO-8 cans. The UMX-570 is 
a high level Class II type 1 mixer with eight closely matched 
Schottky-barrier diodes in a ring configuration. Since the 
diodes are highly dissipative, the UMX-570 can accept 
+27 dBm local oscillator power (rather than the typical +13 to 


APPLICATIONS | alae 

e Low Cost, High Performance 

e High IP3 Requirements 

® Instrumentation and Test 
Equipment 

e EW Systems 


: CASE GROUND 


TO-8M, p. 16-47 


+17 dBm) without the added complexity of series resistors 
(type 2) or resistor-capacitor combinations (Class Ill). The 
third-order input intercept pointis greater than +34 dBm below 
100 MHz and +32 dBm from 100 to 500 MHz. Along with very 
small size for a high level mixer, the UMX-570 is unique in that 
its conversion loss is only 5.0 to 6.0 dB. This conversion loss is 
1.0 to 2.0 dB less than comparable high level mixers. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Operating Frequencies 
wile LOPort | Model] RFPort | Typical 
dBm (typ) | Suffix] dBm | Tc =25°C 


+27 
+27 


Characteristic 


| tio | tw _| 
Operating Frequency Range 1-500 | DC-500 
1 


00 
SSB Conversion Loss —100 1-100 DC-—500 
100-500 | 100-500} DC-500 
SSB Noise Figure —100 -100 | 0.1-500 
100-500 | 100-500} 0.1-500 


1 
Isolation Port-to-Port L-R 1 
L-R 
L-I 
L-l 


R-| 
R- 


VSWR (50 ohm) 


CC Conversion 
Compression Point 


Third-Order 
Two-Tone 
Intercept Point 


MAXIMUM RATINGS 


Peak Input Current @ 25°C .. 1... . cee eee 
Pitt TOMPONAIUID 6.0 eon secece seus ose ee aves saewnkeees 
Operating Case Temperature ................ cee eee 
Storage TEMPeraiure «cc cvscvccevscnvavversescewsnsws 
Continuous RF Input Power ...............00eseeeees 


WEIGHT: (typical) 0.06 oz. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


Specifications 


Guaranteed 
Te = —55° to +100°C 


er Level 


TETTTCTTOLO TELE TUT LITT eT —55°C to +100°C 
Wrrerrerrrrecrirer TTT eT Tee Tee Te —65°C to +100°C 
(t00 KSS eC Cha Oe oR ee ew oe ew 1W @ +25°C 


500 mW @ +100°C 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 


UMX-570 


Double Balanced Mixer 


TYPICAL PERFORMANCE AT 25°C (Measured in a 50-ohm system with LO = +27 dBm) 


Conversion Loss 


1 dB Conversion Compression 


© 5.0 21.0 
a 
2 5.6 & 20.6 
= 6.2 > 20.2 
x) Oo 
: 6.9 & 19.8 
= 7.4 cc 19.4 
S 8.0 19.0 
1 10 100 1000 1 10 100 1000 
Frequency, MHz Frequency, MHz 
L Port to R Port Isolation L Port to | Port Isolation 
80 80 
co 65 o 65 
< 50 < 50 
2 2 
3 i 3 35 
3 2 & 2 
5 5 
1 10 100 1000 1 10 100 1000 
Frequency, MHz Frequency, MHz 
R Port to | Port Isolation L Port VSWR 
80 
m 65 . 
Se z 
a > 
8 20 
5 
1 10 100 1000 
Frequency, MHz Frequency, MHz 
R Port VSWR | Port VSWR 
3.0 3.0 
2.6 2.6 
o cc 
= 2.2 s 22 
> 1.8 > 1.8 
1.4 1.4 
1.0 1.0 
1 10 100 1000 1 10 100 1000 


Frequency, MHz 


Frequency, MHz 
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Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK inee-anan 


Double Balanced Mixer 
10 to 2000 MHz 


FEATURES APPLICATIONS iia 


e 40 dB LO to FF Isolation 
e 10 to 2000 MHz RF and 


Low Cost, High Performance 


LO Bandwidth e High LO to FF Isolation 
e DC to 1000 MHz IF Bandwidth Requirements 
e¢ Communications Systems a. 
e Instrumentation and Test TO-8M, p. 16-47 
Equipment 
e EW Systems 
DESCRIPTION 
The UMX Series double-balanced mixers feature exception- barrier diodes in a ring configuration. The LO to RF isolation of 
ally high isolation and good harmonically-related intermodula- the UMX-2020 is typically greater than 60 dB from 10 to 


tion product suppression. They are packaged in compact 150 MHz, greater than 50 dB from 150 to 500 MHz and 
easy-to-use hermetically sealed TO-8 cans. The UMX-2020 is greater than 40 dB from 500 to 2000 MHz. 
a low level Class | mixer with four closely matched Schottky- 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system 


Operating Frequencies Specifications 


MH 
: LO Port RF Port Bi ir fs 
Symbol Characteristic fio | tae fe dBm (typ) dBm = 25°C 1 STine = —55° to +100°C 
em Operating Frequency Range 10-2000 | 10-2000 | DC-1000 ae 
SSB Conversion Loss 10-2000 | 10-2000 | DC-500 ——— 0 —— 0 ca 
10-2000 | 10-2000 | DC—1000 8.0 9.0 max 
SSB Noise Figure 10-2000 | 10-2000 | 0.1-500 7.0 8.0 a 
10-2000 | 10-2000 | 0.1-1000 8.0 9.0 
ISOL Isolation Port-to-Port L-R | 10-1000 
10-1500 
10-2000 
10-1000 


10-1500 
10-2000 


VSWR (50 ohm) 10-1500 |  — 
L 10-2000 | — 


—_| 10-1000 lL 


— 10-500 
Conversion 10-2000 | 10-1500 | DC—1500 dBm 
Compression Point (1dB) typ 


_ 10-1500 
Third-Order 10-1000 | 10-1000 | DC—1500 +7 +12 dBm 
Two-Tone 1000-2000}100-1500} DC—1500 +7 +10 typ 
Intercept Point 


MAXIMUM RATINGS 
Peak INpUt CUMS 2) sicccke rans cased enc eSe ROTATE ESSERE See hese Se ORE EYEE Ne Eww Ree 100 mA DC 


Pin TEMPOPAlllG: csccccccvenc ene neees KOS CERN OORT TKR KT REED ORT RED RO RET ERE ROA 260° C for 10 seconds 
Potjene Bec BC i he ee —55°C to +100°C 
Sou Mt ee ee ee ee eer rer —65°C to +100°C 
Continues RF MIGG? POWED 6 csiie ne dd ere cws Oeweke bee ew ES EKO ORDO SER eK REA Od eK wee 200mW @ +25°C 


100 mW @ +100°C 


WEIGHT: (typical) 0.06 oz. 


IRD ea SAD PETTERS ATED ASN SIE MES ESTEE TEN Feo DTA IAS ABLE LGR RS LENE EEL ES RIE Ai Lt SBE LEA CY ATTEN EEL LL CTEM LE LPT AE AEG LD he A NRL PTAA ESSA ei CAGE ETRE at thal GIT CBE RS 
Avantek, Inc.. » 481 Cottonwood Drive, Milpitas, CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UMX-2020 
Double Balanced Mixer 


TYPICAL PERFORMANCE AT 25°C (Measured in a 50-ohm system with LO = +7 dBm and IF = 100 MHz) 


Avantek, Inc. . 


Conversion Loss 


Conversion Loss, dB 


RF Frequency, MHz 


Isolation 


Isolation, dB 


Frequency, MHz 


R Port VSWR 


VSWR 
é 
Ny 


10 100 1000 
Frequency, MHz 


481 Cottonwood Drive, Milpitas, CA 95035 
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VSWR 


VSWR 


R Level, dBm 


1 dB Conversion Compression 


1 10 100 1000 10000 
RF Frequency, MHz 


L Port VSWR 


Frequency, MHz 


| Port VSWR 
3.0 


2.6 
2.2 
1.9 
1.4 


1.0 
1 10 100 1000 10000 


Frequency, MHz 


« Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 


QAVANTEK ya aap 


Double Balanced Mixer 
3700 to 4200 MHz 


FEATURES APPLICATIONS @ROUND 
e 1.5:1 VSWR e Low Cost, High Performance 
e 4.5 dB Conversion Loss/Noise e 3.7 to 4.2 GHz Downconverter 
Figure in TVRO Applications 
e Low Cost e Instrumentation and Test 
Equipment 
U CASE GROUND 
TO-8M, p. 16-47 
DESCRIPTION 
The UMX Series double-balanced mixers feature exception- high performance 3.7 to 4.2 GHz downconverter in TVRO 
ally high isolation and good harmonically-related intermodula- applications. Typical conversion loss is 4.5 dB with a low-side 
tion product suppression. They are packaged in compact LO and 5.0 with a high-side LO for either an 880 or 1125 MHz 
easy-to-use hermetically sealed TO-8 cans. The UMX-4220 is IF frequency. LO to RF isolation exceeds 30 dB. 


a microwave mixer designed to meet the need for a low cost, 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Operating Frequencies Specifications 
GHz 
ymbol 


LO Port RF Port Bh pon Guaranteed 
ot dBm (typ) dBm =25°C | Te=-55° to +100°C 
Operating Frequency Range 3.7-4.2 | DC-1.3 


ae Conversion Loss — 3.7-4.2 | DC-1.3 | 
<fre 3.7-4.2 | DC-1.3 +7-+10 
Conversion Loss Flatness 2.3-5/5 | 3.7-4.2 | DC-1.3 +7-+10 
over any 40 MHz segment of 
frr 3.7 to 4.2 GHz peak-to-peak 
SSB Noise Figure >far 3.7-4.2 | 0.03-1.3 6-+8 
<fre 3.7-4.2 | 0.03-1.3 6-+8 
: Isolation Port-to-Port y fo 
VSWR (50 ohm) cil 4-5.5 
3. 7-4, 2 
0. o1-1 3 


Characteristic 


Conversion 2.3-5.5 | 3.7-4.2 Sauk 3 
Compression Point (1dB) 


Third-Order 2.4-5.5 | 3.7-4.2 
Two-Tone 
Intercept Point 


NOTE: Guaranteed specifications apply with LO input power of +7 dBm. 


MAXIMUM RATINGS 
PORK HipUr GUO © 22'S. 24 cecwscub cag tebe anes ee tw eehees oan dweke Oe eee KR eee se eee heue daaiews 100 mA DC 


Pil TOMDOIAUUG 2505 ceasace de esetecdvesi ease easeeserdesciawnces Laeesdes Shine bourne 260° C for 10 seconds 
CHOSrehid Case TSMPSIAIUS .ccskveicwdr cence ee ee ins RECT Ra RDS RECN ERE RE ER ENS ERE —55°C to +100°C 
DIGGS TRMINGIERNG ict niece neta nthe eek Ne he eke DERE e ee en eee Eee —65°C to +100°C 
COMUMMOUS HE INBUEPOWE! .ccscioaven cierdcneebesen ature en neeuweawent wee ee bag e ad euee ams 200 mW @ +25°C 


100 mW @ +100°C 


WEIGHT: (typical) 0.06 oz. 


| LN LRAT SARA AERTS Sse CPS he REE MELA EE OLS ES SI BIT ALE NES TONE LEVEN ETE I LR PER EID EE EPR SEMEL AES PELE ALES LIE RG EL FL DIA AND Py PEI DEE EINE LIDS IAA EM ATR LT ae ATG LE a AL {NEGO CELE ONG LLANE EBS OTRO 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UMX-—4220 
Double Balanced Mixer 


TREE CLUDES ARS ERE ES DESY TES SA RB, RE SEMA ARAM Ty id RRS ERIABRS ARRIBA. EMEA A, AOE OD IN EE TOE IT LT OLE II ES 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 


w= 4 >70 >70 >70 >70 
a 3 65 >70 55 >70 
— 7 dBm. 
2 50 55 50 58 = 
ao 1 0 25 18 40 
= 
1 2 3 4 
Harmonics of fio 
Conversion Loss Conversion Loss 
flo<f pr fro>f rr 
we 2 40 
wo =] 
i ¢ i | | | | 
a ia. 
c 
a 2 50 eh. — 
: gy | fir = s00mee | 
4 2 55 
= 3.7 3.8 3.9 4.0 4.1 4.2 = 3.7 3.8 3.9 4.0 41 4.2 
far, GHz fre, GHz 
Conversion Loss Conversion Loss 
fLo>t rr FLost RF 
@ «0 ie 
aT as 
a a a i ee" 
3 45 S 4 7 
E fip = 800 MHz % fj- = 1300 MHz 
v 5.0 = — v 
et | | Pr 
& c 
& 55 & 5. 
3.7 38 3.9 4.0 41 4.2 3.7 38 3.9 4.0 41 4.2 
fre; GHz f re; GHz 
Conversion Loss 
flo= 4.1 GHz, f pr= 4.0 GHz IF Output vs. RF Input Level 
2 E 
wo oo 
“vn — 
ie, g 
E é 
9 — 
g 3 
5 5 
8 1 me 
-— -—4 —-2 O +2 +4 +6 +8 +10 = 4 <3 -2 =-1 0 +1 +2 +3 
LO Drive Power, dBm RF Input Power, dBm 
R Port VSWR 
" L Port to | Port Isolation fro<f rr 
2 
- 20 oc 
Ss «= 
3S 30 > 
8 
40 
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flo: GHz f pF; GHz 
| Port VSWR 
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= REED 
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6 48 
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LO=+7dBm 


2.5 
20 25 30 35 40 4.5 


Typical Harmonic Intermodulation Suppression for mixer 
generated harmonics of the input signals. Suppression num- 
bers are for af, signal level at—10 dBm and f,_, signal level of 


Conversion Loss 
flo<f rr 


f if = 800 MHz 


Conversion Loss, dB 
a 
o 


f re; GHz 
Conversion Loss 
flo>f rr 
fea] 
oO 
5 
S 
c 
2 
= 
2 
[= 
° 
oO 
L Port to R Port Isolation 
20 
fas) 
> 30 
& 
°o 
= 
oa 
3 40 
50 
20 25 30 35 40 45 50 5.5 
fro, GHz 
R Port VSWR 
fio>f rr 


a7 3.8 3.9 4.0 4.1 4.2 
f re; GHz 


L Port VSWR 


~ S| 


5.0 5.5 
flo GHz 


Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 


D AVANTEK MXA Series 


Avanpak Mixer-Preamplifiers 
.05 to 18 GHz 


FEATURES APPLICATIONS a 
e 0.05 to 18 GHz Coverage e High Density Microstrip 

e Premium Performance Applications 

e Miniature Size e Overlapping RF, LO, and 

e Configured As Down Converter IF Requirements 


e EW Systems 


MA-1, -2,-3, p. 16-27 


DESCRIPTION 

The Avantek MXA Series of mixer-preamplifiers integrates UTO thin-film amplifiers may be cascaded to meet customer 
Avantek’s proven thin-film mixer and amplifier lines. These needs. All combinations are packaged in Avanpak style cases 
devices cover the frequency range from 0.05 to 18 GHz on to give the customer the advantages of small size, light weight 
the R and L ports with IF coverage up to 2 GHz. Virtually any and either coax, stripline or microstrip application. 


combination of one standard TFX mixer with one, two, or three 


AVANPAK MIXER-PREAMPLIFIERS! (Guaranteed Specifications at 25°C Case Temperature) 


Power 
Output 
RF-IF Noise for 1 dB Gain DC 
Frequency Range Gain Figure Compression Current 
Consisting of the fre flo fir (dB) (dB) (dB) (dBm) Case 
Model Following Products (GHz) (GHz) (MHz) Min. Typ. Min. Typ Drawing 
MXA-2512 DBX-3503, UTO-440, UTO-210 5-2.0 5-2.0 10-200 10 11 6 30 MA-3 
MXA-30122 DBX-3503, UTO-1012, UTO-1013 05-3.0 .05-3.5 10-1000 20 10.5 7 50 MA-2 
MXA-7202 TFX-72M, UTO-514, UTO-516 2-7 2-7 30-160 22 8.5 9 45 MA-2 
MXA-7203 TFX-72M, UTO-514, UTO-519, UTO-509 2-7 2-7 30-160 33 8.5 20 1385 MA-3 
MXA-10911  TFX-186M, UTO-222 9-10 9-10 70 20 9 18 50 MA-1 
MXA-18422 TFX-184M, UTO-2012, UTO-2012 4-18 4-18 500-2000 9 11.5 12 100 MA-2 
MXA-18423  TFX-184M, UTO-2012, UTO-2012, UTO-2013 4-18 4-18 500-2000 18 11.5 19 200 MA-3 


NOTES: 1. Sample Listing of poddible Mixer/Amplifier combinations 
2. Power out at 1 dB compression is +3 dBm (Min.) from .05 to .6 GHz RF input frequency on MXA-3012. 


WEIGHT: (typical) MA-1 = 40 grams; MA-2 = 50 grams; MA-3 = 60 grams 


PRS EES MR SYS CEES ie PPE STE SBE PRT DIESE EIS SAE SEE SNR AE ABR LS ELIE FLO, LSA TIE EEE DIE VALE LIES MELEE LN LCN EN ELA LALA IE! DLE CL PALES GELS ESL ELE ELE LEADED SV BAE LLL EASES GIES LLL ENE DEAE EEE LE ELI) 
Avantek, Inc. © 481 Cottonwood Drive, Milpitas, CA 95035 @ General Office (408) 432-3080 © Component Sales (408) 943-4296 @ TWX 910-338-2206 ® FAX (408) 432-3243 
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MXA Series 
Avanpak Mixer-Preamplifiers 


TYPICAL PERFORMANCE 


MXA-—-18423 
Conversion Gain 
fro< fre; fig = 1.0 GHz 
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MXA-18202 
Conversion Gain 
fio< fre; fir = 160 MHz 
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MXA-18203 
Single Sideband Noise Figure 


far< flo; fig = 250 MHz 


Noise Figure, dB 


RF Frequency, GHz 
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OAVANTEK 


DRX-2075 
Avanpak Doubler 
.075 to 2 GHz 


FEATURES 


e Wide Input Frequency 
Range: 75 MHz to 2 GHz 
e Hermetically Sealed, Small 
Package: .96 in. x .66 in. x .22 in. 
e Low Conversion Loss: 
<12.5 dB (Typ) 
e Balanced Design 
e +13 dBm Nominal Input Level 


DESCRIPTION 


The DRX-2075 is a balanced doubler offering excellent per- 
formance over a wide frequency range. It uses a precisely 
balanced, monolithic Schottky-barrier diode bridge to produce 
an output signal at a frequency twice that of the input signal. 
The precise balancing inherent in a monolithic bridge serves 
to greatly reduce the fundamental frequency feedthrough, 
thus producing a clean, low distortion 2f output signal. By 
combining the broadband frequency response characteristics 


Characteristic 


Operating Frequency Range 75-2000 oe 


CL Conversion Loss (2F vs. 1F) 75-800 
1500-2000 

1F @ Output Relative to 2F 75-800 
1500-2000 


Input VSWR (50 Ohm) 75-1000 
1000-1500 
1500-2000 


SCHEMATIC 


Weight: (typical) —20 grams (with connectors) 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 


APPLICATIONS 


e Extend Frequency Range of 
Test Equipment 

e System Upgrades 

e Extend Instrumentation 
Frequency Range 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system 


Operating Frequencies, MHz 
Tee 
Output Port 25°C Te = -55° = +100°C 


10.0 
11.0 
7 5 
a 3F @ Output Relative to 2F oe 
_ — oe ae 


~~ oe 


DRX, p. 16-15 


of the monolithic bridge with both lumped and distributed ele- 
ments, this doubler is able to achieve excellent performance 
over the entire 0.075 to 2 GHz input frequency range. It is 
packaged in a unique Avanpak miniature hermetic case for 
applications in microstripline or coaxial connector interfaced 
systems. Avantek’s DRX-2075 is also designed to assure a 
good 50-ohm match at all ports to simplify the design of the 
systems in which they are used. 


Specifications 


Guaranteed 


225-3000 
3000-4500 °8 
4500-6000 35 
300-4000 in 
4000-6000 
6000-8000 


150-1500 
1500-3000 a 
3000-4000 er 


« Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 
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SWITCHES 


SELECTION GUIDE .. 22k c cess ven ctw nne ss BZ 


2-18 GHz REFLECTIVE AND NON-REFLECTIVE 
SWITCHES 


e AHS SERIES 
¢ AHD-SERIES 
e AHT-SERIES .............00c0eee ees BY 
e AHQ SERIES 
e AHF SERIES .............00e0ee eee s 89 
¢ PLANARPAK SWITCH (PPS-010) 


ee 
“N O1 


. 
Ke) 


i 
ak 
NO 


QAVANTEK 


Switches 
Selection Guide 


PRODUCT DESCRIPTION 


PIN diode RF Switches 

The “AH” Series of PIN diode switches covers the 2 to 18 GHz 
frequency range. These switches have been designed into 
extremely small cases which are setting a new standard for 
convenience and miniaturization in the industry. 

The AH Series uses Avantek’s all thin-film design technology 
for superb reliability and repeatability. All hybrid components 
are epoxy-mounted or eutectically die attached, and ther- 
mosonic bonded. 

Avantek offers three different types of AH switches—SPST, 
SPDT and SPMT. Each type provides a complete range of 
options which includes: 


Frequency coverage from 2 to 18 GHz 

Reflective or non-reflective 

Female SMA, male SMA or connectorless RF interface 
Integral TTL compatible high speed drivers 

High reliability “R” Series screening 

Low insertion loss/High isolation options 


The AH Series case is packaged in a stainless steel case and 
laser welded for hermeticity. Numerous case mounting holes 
are provided for ease of installation into stripline assemblies. 


SPST Switches 


Avantek offers two series of 2 to 18 GHz single pole single 
throw switches. The low loss series is designed to provide up 
to 40 dB of isolation while the high isolation series offers up to 
60 dB. Both are available with TTL compatible hybrid switch 
drivers and have typical switching speeds of under 10 nano- 
seconds from 10 to 90% of the detected RF. These units are 
extremely small (less than .07 cubic inches) and weigh less 
than 6.5 grams without connectors. 


SPDT Switches 


The Avanpak AHD Series reflective and non-reflective single 
pole double throw switches are designed to operate over the 


SELECTION GUIDE 


full 2 to 18 GHz band and offer very low insertion loss and 
VSWR while providing 50 dB of isolation. They are available 
with TTL compatible hybrid switch drivers and have typical 
switching speeds of under 15 nanoseconds from 10 to 90% of 
the detected RF. These units are extremely small (less than 
.07 cubic inches) and weigh less than 7 grams without con- 
nectors. 


SPMT Switches 


The Avanpak AHT, AHQ and AHF Series reflective and non- 
reflective single pole multi throw switches are designed to 
operate over the entire 2 to 18 GHz band and offer very low 
insertion loss and VSWR while providing 50 dB of isolation. 
They are available with TTL compatible hybrid switch drivers 
and have typical switching speeds of under 15 nanoseconds 
from 10 to 90% of the detected RF. These units are extremely 
small (less than .2 cubic inches) and weigh less than 
18 grams without connectors. 


Planarpak™ Surface Mount Switch 


The PPS-010 is a single pole double throw surface mount 
switch which covers the 10 to 2000 MHz frequency range. 


This PlanarPak switch is a non-reflective device that offers low 
insertion loss. 


The PPS—010 is supplied in the newly designed surface 
mount package which allows the use of simpler microstrip 
installation at higher densities and improved performance. 


Capabilities 

In addition to the standard switch lines, Avantek also offers 
extensive custom capabilities to meet specific customer 
needs. Past specials include extended frequency range 
switches (0.5 to 18 GHz, 2 to 20 GHz), very high isolation 
switches (70+ dB), and GaAs MMIC switches covering 
DC-6 GHz. Contact the factory to discuss your individual 
requirements. 


AH SERIES, SINGLE POLE, SINGLE THROW (SPST) PIN DIODE SWITCHES 


Guaranteed Specifications? at 25°C Case Temperature 


Switching Insertion Loss 
Speed! Max. (dB) 

Frequency (Nanoseconds) Isolation VSWR @ Freq. (GHz) Case 
Model (GHz) Maximum (dB) Minimum Maximum 2.0-4.0  4.0-8.0 8.0-12.0 12.0-18.0 Type 
LOW LOSS 
AHS0402-0XX 2.0-4.0 25 40 1.8 0.9 —- — — SPST 
AHS0802-0XX 2.0-8.0 25 40 1.8 0.9 1.2 — — SPST 
AHS1202-0XX 2.0-12.0 25 40 1.8 0.9 12 1 — SPST 
AHS1802-0XX 2.0-18.0 25 40 1.8 0.9 1.2 1.7 2.1 SPST 
HIGH ISOLATION 
AHS0402-1XX 2.0-4.0 25 60 1.8 1.1 — — _— SPST 
AHS0802-1XX 2.0-8.0 25 60 1.8 1.1 1.4 — — SPST 
AHS1202-1XX 2.0-12.0 25 60 1.8 1.1 1.4 1.9 — SPST 
AHS1802-1XX 2.0-18.0 25 60 1.8 13 1.4 1.9 2.4 SPST 


NOTES: 1. Speed Is defined as 50% input trigger to 90% detected R.F. change including driver delay. Rise and fall times are less than 10 nS typical. 
2. Isolation is measured at +10 dBm input power. All other specifications are measured at 0 dBm input power. 


3. Operating temperature: —55° to +100°C. 
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2-18 GHz REFLECTIVE AND NON-REFLECTIVE 
SWITCHES 
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QAVANTEK 


PRODUCT DESCRIPTION 


PIN diode RF Switches 


The “AH” Series of PIN diode switches covers the 2 to 18 GHz 
frequency range. These switches have been designed into 
extremely small cases which are setting a new standard for 
convenience and miniaturization in the industry. 


The AH Series uses Avantek’s all thin-film design technology 
for superb reliability and repeatability. All hybrid components 
are epoxy-mounted or eutectically die attached, and ther- 
mosonic bonded. 

Avantek offers three different types of AH switches—SPST, 


SPDT and SPMT. Each type provides a complete range of 
options which includes: 


Frequency coverage from 2 to 18 GHz 

Reflective or non-reflective 

Female SMA, male SMA or connectorless RF interface 
Integral TTL compatible high speed drivers 

High reliability “R” Series screening 

Low insertion loss/High isolation options 


The AH Series case is packaged in a stainless steel case and 
laser welded for hermeticity. Numerous case mounting holes 
are provided for ease of installation into stripline assemblies. 


SPST Switches 


Avantek offers two series of 2 to 18 GHz single pole single 
throw switches. The low loss series is designed to provide up 
to 40 dB of isolation while the high isolation series offers up to 
60 dB. Both are available with TTL compatible hybrid switch 
drivers and have typical switching speeds of under 10 nano- 
seconds from 10 to 90% of the detected RF. These units are 
extremely small (less than .07 cubic inches) and weigh less 
than 6.5 grams without connectors. 


SPDT Switches 


The Avanpak AHD Series reflective and non-reflective single 
pole double throw switches are designed to operate over the 
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full 2 to 18 GHz band and offer very low insertion loss and 
VSWR while providing 50 dB of isolation. They are available 
with TTL compatible hybrid switch drivers and have typical 
switching speeds of under 15 nanoseconds from 10 to 90% of 
the detected RF. These units are extremely small (less than 
.07 cubic inches) and weigh less than 7 grams without con- 
nectors. 


SPMT Switches 


The Avanpak AHT, AHQ and AHF Series reflective and non- 
reflective single pole multi throw switches are designed to 
operate over the entire 2 to 18 GHz band and offer very low 
insertion loss and VSWR while providing 50 dB of isolation. 
They are available with TTL compatible hybrid switch drivers 
and have typical switching speeds of under 15 nanoseconds 
from 10 to 90% of the detected RF. These units are extremely 
small (less than .2 cubic inches) and weigh less than 
18 grams without connectors. 


Planarpak™ Surface Mount Switch 


The PPS-010 is a single pole double throw surface mount 
switch which covers the 10 to 2000 MHz frequency range. 


This PlanarPak switch is a non-reflective device that offers low 
insertion loss. 


The PPS—010 is supplied in the newly designed surface 
mount package which allows the use of simpler microstrip 
installation at higher densities and improved performance. 


Capabilities 

In addition to the standard switch lines, Avantek also offers 
extensive custom capabilities to meet specific customer 
needs. Past specials include extended frequency range 
switches (0.5 to 18 GHz, 2 to 20 GHz), very high isolation 
switches (70+ dB), and GaAs MMIC switches covering 
DC-6 GHz. Contact the factory to discuss your individual 
requirements. 


AH SERIES, SINGLE POLE, SINGLE THROW (SPST) PIN DIODE SWITCHES 


Guaranteed Specifications? at 25°C Case Temperature? 


Switching Insertion Loss 
Speed! Max. (dB) 

Frequency (Nanoseconds) isolation VSWR @ Freq. (GHz) Case 
Model (GHz) Maximum (dB) Minimum Maximum 2.0-4.0  4.0-8.0 8.0-12.0 12.0-18.0 Type 
LOW LOSS 
AHS0402-0XX 2.0-4.0 25 40 1.8 0.9 — — — SPST 
AHS0802-0XX 2.0-8.0 25 40 1.8 0.9 12 — — SPST 
AHS1202-0XX 2.0-12.0 25 40 1.8 0.9 1.2 Pr 4 — SPST 
AHS1802-0XX 2.0-18.0 25 40 1.8 0.9 1.2 7 | SPST 
HIGH ISOLATION 
AHS0402-1XX 2.0-4.0 25 60 1.8 1.1 — _ — SPST 
AHS0802-1XX 2.0-8.0 25 60 1.8 1.1 1.4 — — SPST 
AHS1202-1XX 2.0-12.0 25 60 1.8 1.1 1.4 1.9 — SPST 
AHS1802-1XX 2.0-18.0 25 60 1.8 1.1 1.4 1.9 2.4 SPST 


NOTES: 1. Speed Is defined as 50% input trigger to 90% detected R.F. change including driver delay. Rise and fall times are less than 10 nS typical. 
2. Isolation is measured at +10 dBm input power. All other specifications are measured at 0 dBm input power. 


3. Operating temperature: —55° to +100°C. 
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SELECTION GUIDE (continued) 


AH SERIES, SINGLE POLE, DOUBLE THROW (SPDT) PIN DIODE SWITCHES 
Guaranteed Specifications? at 25°C Case Temperature? 


Switching Insertion Loss 
Speed! Max. (dB) 

Frequency (Nanoseconds) Isolation VSWR @ Freq. (GHz) Case 
Model (GHz) Maximum (dB) Minimum Maximum 2.0-4.0 4.0-8.0 8.0-12.0 12.0-18.0 Type 
REFLECTIVE 
AHD0402-0XX 2.0-4.0 75 50 1.8 1.3 — — —_ SPDT 
AHD0802-0XX 2.0-8.0 7§ 50 1.8 1.3 1.8 — — SPDT 
AHD1202-0XX 2.0-12.0 75 50 1.8 1.3 1.8 2.3 — SPDT 
AHD1802-0XX 2.0-18.0 75 50 1.8 1.3 1.8 2.3 2.9 SPDT 
NON-REFLECTIVE 
AHD0402-1 XX 2.0-4.0 75 50 1.8 1.6 -- a — SPDT 
AHD0802-1XX 2.0-8.0 75 50 1.8 1.6 1.8 — — SPDT 
AHD1202-1XX 2.0-12.0 75 50 1.8 1.6 1.8 2.3 — SPDT 


AHD1802-1 XX 2.0-18.0 75 50 1.8 1.6 1.8 2.3 2.9 SPDT 


AH SERIES, SINGLE POLE, MULTI-THROW PIN DIODE SWITCHES 


Guaranteed Specifications? at 25°C Case Temperature® 


Switching Insertion Loss 
Speed! Max. (dB) 

Frequency (Nanoseconds) Isolation VSWR @ Freq. (GHz) Case 
Model (GHz) Maximum (dB) Minimum Maximum 2.0-4.0  4.0-8.0 8.0-12.0 12.0-18.0 Type 
TRIPLE THROW REFLECTIVE 
AHT0402-0XX 2.0-4.0 ri. 50 2.0 1.4 — — — SPMT 
AHT0802-0XX 2.0-8.0 75 50 2.0 1.4 2.0 — — SPMT 
AHT1202-0XX 2.0-12.0 75 50 2.0 1.4 2.0 2.5 — SPMT 
AHT1802-0XX 2.0-18.0 75 50 2.0 1.4 2.0 2.5 3.1 SPMT 
FOUR THROW REFLECTIVE 
AHQ0402-0XX 2.0-4.0 75 50 2.0 1.6 — — — SPMT 
AHQ0802-0XX 2.0-8.0 78 50 2.0 1.6 a2 — — SPMT 
AHQ1202-0XX 2.0-12.0 v3 50 2.0 1.6 2.2 ra — SPMT 
AHQ1802-0XX 2.0-18.0 75 50 2.0 1.6 2.2 2.7 3.4 SPMT 
FIVE THROW REFLECTIVE 
AHF0402-0XX 2.0-4.0 75 50 2.0 id — — — SPMT 
AHF0802-0XX 2.0-8.0 75 50 2.0 LF 2.2 — — SPMT 
AHF 1202-0XX 2.0-12.0 75 50 2.0 1d 2.2 2.7 — SPMT 


AHF1802-0XX 2.0-18.0 75 50 2.0 Ist 22 a7 3.5 SPMT 


TRIPLE THROW NON-REFLECTIVE 


AHT0402-1XX 2.0-4.0 75 50 2.0 1.8 — _— — SPMT 
AHT0802-1XX 2.0-8.0 75 50 2.0 1.8 2.3 — —_ SPMT 
AHT1202-1XX 2.0-12.0 75 50 2.0 1.8 2.3 a — SPMT 
AHT1802-1XX 2.0-18.0 75 50 2.0 1.8 2.3 2.f 3.1 SPMT 


FOUR THROW NON-REFLECTIVE 


AHQ0402-1XX 2.0-4.0 75 50 2.0 2.0 — — — SPMT 
AHQ0802-1XX 2.0-8.0 75 50 2.0 2.0 2.5 _ “i SPMT 
AHQ1202-1XX 2.0-12.0 75 50 2.0 2.0 2.5 2.9 — SPMT 
AHQ1802-1XX 2.0-18.0 75 50 2.0 2.0 2.5 2.9 3.4 SPMT 
FIVE THROW NON-REFLECTIVE 

AHF0402-1XX 2.0-4.0 75 50 2.0 2.1 — _ — SPMT 
AHF0802-1XX 2.0-8.0 75 50 2.0 2.1 2.5 — — SPMT 
AHF1202-1XX 2.0-12.0 75 50 2.0 2.1 2.5 2.9 — SPMT 
AHF1802-1XX 2.0-18.0 75 50 2.0 2.1 2.5 2.9 3.5 SPMT 


NOTES: 1. Speed Is defined as 50% input trigger to 90% detected R.F. change including driver delay. Rise and fall times are less than 10 nS typical. 
2. All specifications are at +10 dBm input power. Maximum input is +30 dBm. 
3. Operating temperature: —55° to +100°C. 
4. Switching speed measurements are made using detected video with RF input power of +10 dBm at a frequency of 10 GHz. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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PPS-010, PLANARPAK™ SURFACE MOUNTED, NON-REFLECTIVE, SPDT SWITC 
Guaranteed Specifications at 25°C Case Temperature 


Insertion 
Frequency Loss Isolation 
Range (dB) (dB) 
Model (MHz) Maximum Minimum 
PPS-010 10-200 1.5 40 
200-500 1.5 30 
500-2000 2.5 20 
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Switching 
VSWR Speed Control 
(50Q) (usec) ‘Voltage Case 
Maximum Maximum (VDC) Type 
Pg 5.0 +15 PP-25S 


+ Contact your local representative, distributor or field sales office for further information. Listings are In the back of thie Data Book. 


QAVANTEK 


AHS Series 
Thin-Film Switches 
Single Pole Single Throw 


2 to 18 GHz 
FEATURES APPLICATIONS 
e Full Band 2 to 18 GHz Performance e Receiver Selection 
e Low _Loss/High Isolation Options e Antenna Selection 
e Reliable Thin-Film Construction e Signal Sampling 
e Removable SMA Connectors e Active Protection Circuits 
e Low Insertion Loss e Local Oscillator Selection SPST, p. 16-40 
e Low VSWR e Channelized Receivers 
e High Isolation 
e High Speed 
DESCRIPTION 


The AHS-0 Series (low loss) and the AHS-1 Series (high isola- 
tion) are designed to operate over the full 2 to 18 GHz band 
while providing excellent insertion loss, VSWR and isolation 
performance. They are available with high speed hybrid TTL 
driver assemblies and have maximum switching times under 
25 nsec. The FF circuitry is fabricated using thin-film hybrid 


construction on ceramic substrates for high reliability. The 
AHS-0 Series uses two PIN diodes in a shunt configuration for 
very low insertion loss; the AHS-1 Series uses four shunt 
diodes to achieve excellent isolation over the entire 2 to 
18 GHz band. 


AVANPAK™ THIN-FILM PIN-DIODE SWITCHES (Guaranteed Specifications at +25°C Case Temperature) 


Frequency 2.0 to 4.0 GHz 4.0 to 8.0 GHz 8.0 to 12.0 GHz 12.0 to 18.0 GHz 
Insertion Insertion Insertion Insertion 
Type Loss Isolation Loss Isolation Loss Isolation Loss Isolation 
and (dB) VSWR (dB) (dB) VSWR (dB) (dB) VSWR — (dB) (dB) VSWR (dB) 
Model Max. Max. Min. Max. Max. Min. Max. Max. Min. Max. Max. Min. 
Single Pole Single Throw (SPST), Low Loss — Speed < 25 nsec. 
AHS0402-00X 0.9 1.8 40 — — —~ oo ven _ — — 
AHS0802-00X 0.9 1.8 40 12 1.8 40 _ ae —_ — — — 
AHS1202-00X 0.9 1.8 40 iz 1.8 40 17 1.8 40 _ a — 
AHS1802-00X 0.9 1.8 40 1.2 1.8 40 1.7 1.8 40 2.1 1.8 40 
Single Pole Single Throw (SPST), High Isolation — Speed < 25 nsec. 
AHS0402-1XX 1.1 1.8 60 — — — — es — wots ae — 
AHS0802-1XX 1,1 1.8 60 1.4 1.8 60 — — - -~ — — 
AHS1202-1XX 1.1 1.8 60 1.4 1.8 60 1.9 1.8 60 —_ ~~ — 
AHS1802-1XX 1.1 1.8 60 1.4 1.8 60 1.9 1.8 60 2.4 1.8 60 


NOTES: 1. See next page for Model Number descriptions. 
2. Speed is defined as 50% input trigger to 90% RF change including 
driver delay. Rise and fall times < 10 nanoseconds typical. 
3. Switching speed measurements are made using detected video 
with RF input power of +10 dBm at a frequency of 10 GHz. 


SCHEMATICS 


LOW LOSS -0 
Bias 


Jo of to J; 


4. Isolation is measured at +10 dBm input power. All other specifica- 
tions are measured at 0 dBm input power. 
5. Operating temperature: —55° to +100°C. 


HIGH ISOLATION —1 


Bias 


WEIGHT: (typical) AHS-0: With Connectors and Spacer = 11.5 grams; Without Connectors and Spacer = 5.5 grams 
AHS—1: With Connectors and Spacer = 12.5 grams; Without Connectors and Spacer = 6.5 grams 
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AHS Series 
Thin-Film Switches 
MAXIMUM RATINGS 
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MODEL NUMBERING DESCRIPTION 
TYPICAL PART NUMBER 


AHS1202-124 


Type (Single Throw) _ a Connector Option 
Upper Frequency, GHz Driver Option 
Lower Frequency, GHz Isolation Option: 


0 = Low Loss 
1 = High Isolation 


DRIVER OPTION TABLE 


Control Input C 


CONNECTOR OPTION TABLE 


Driver Bias: +5 +0.5V at 75 mA maximum 

—5 to-—-15V at 75 mA maximum 
TTL LO = Oto .8V at 1.6 mA maximum sink 
TTL HI = 2.0 to 0.5V at 40 pA maximum source 


Driverless Operation (—XOX): External current limiting 
required for positive voltage supply. For example, +5V 
supply requires a 100Q resistor connected from supply to 
control pin to limit control pin current to +40 mA. Different 
resistance values can be calculated to accommodate other 
voltage supplies. 


SURE FREE SST PRP NS LE PT EE ELE? REELS SE OR TENE SED MLE SLOT EES © EERIE OF aE BE IE GIL PR EE ELE ANE ELL EIT OLE ON RPE Eat TE TTS GD CLEC ALG EE DID EERE LER EAS IOPIE SG RICAN E sai LIT i ET SBE OY 
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AHD Series 

Thin-Film Switches 
Single Pole Double Throw 
2 to 18 GHz 


QAVANTEK 


FEATURES APPLICATIONS 


e Full Band 2 to 18 GHz Performance e Receiver Selection 
e Reflective and Non-reflective e Antenna Selection 
Versions e Signal Sampling 

P7) 

@ 

e 


e Reliable Thin-Film Construction Active Protection Circuits 

e Removable SMA Connectors Local Oscillator Selection 

e Low Insertion Loss Channelized Receivers 

e Low VSWR SPDT, p. 16-38 

e High Isolation 

e High Speed 

DESCRIPTION 

The AHD-0 Series (reflective) and the AHD-1 Series (non- using thin-film hybrid construction on ceramic substrates for 
reflective) switches are designed to operate over the full 2 to high reliability. The AHD-0 Series (reflective) has three shunt 
18 GHz band while providing excellent insertion loss, VSWR diodes and one series diode per arm. Each arm of the AHD-1 
and isolation performance. They are available with high Series (non-reflective) has three series diodes and a shunt 
speed hybrid TTL driver assemblies and have maximum diode-resistor combination, providing a 50-ohm impedance to 
switching times under 75 nsec. The RF circuitry is fabricated the system in both insertion loss and isolation states. 


AVANPAK™ THIN-FILM PIN-DIODE SWITCHES (Guaranteed Specifications at +25°C Case Temperature) 
Frequency 2.0 to 4.0 GHz 4.0 to 8.0 GHz 8.0 to 12.0 GHz 12.0 to 18.0 GHz 


Insertion Insertion Insertion Insertion 
Type Loss Isolation Loss Isolation Loss Isolation Loss Isolation 
and (dB) VSWR (dB) (dB) VSWR (dB) (dB) VSWR (dB) (dB) VSWR (dB) 
Model Max. Max. Min. Max. Max. Min. Max. Max. Min. Max. Max. Min. 


Single Pole Double Throw (SPDT), Reflective — Speed < 75 nsec. 
AHD0402-0XX 1.3 1.8 50 --- — — — ome —_ =e aoe moe 


AHD0802-0XX 1.3 1.8 50 1.8 1.8 50 a a — — — _ 
AHD1202-0XX 1.3 1.8 50 1.8 1.8 50 2.3 1.8 50 — — — 
AHD1802-0XX 1.3 1.8 50 1.8 1.8 50 2.3 1.8 50 2.9 1.8 50 


Single Pole Double Throw (SPDT), Non-Reflective — Speed < 75 nsec. 
AHD0402-1XX 1.6 1.8 50 — a — — = saan tat oe = 


AHD0802-1XX 1.6 1.8 50 1.8 1.8 50 — a — — a Gees 
AHD1202-1XX 1.6 1.8 50 1.8 1.8 50 2.3 1.8 50 — a —_ 
AHD1802-1XX 1.6 1.8 50 1.8 1.8 50 2.3 1.8 50 2.9 1.8 50 


NOTES: 1. See next page for Model Number descriptions. 
2. Speed is defined as 50% input trigger to 90% RF change including driver delay. Rise and fall times < 10 nanoseconds typical. 
3. Switching speed measurements are made using detected video with RF input power of +10 dBm at a frequency of 10 GHz. 
4. Isolation is measured at +10 dBm input power. All other specifications are measured at 0 dBm input power. 
5. Operating temperature: —55 ° to +100°C. 


SCHEMATICS 
REFLECTIVE —0 NON-REFLECTIVE-1 
Bias Bias Bias Bias 


t-° Je 


WEIGHT: (typical) With Connectors and Spacer = 14.5 grams; Without Connectors and Spacer = 6.5 grams 
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AHD Series 
Thin-Film Switches 


MAXIMUM RATINGS 
CO i ee ee ee eer rT errr Te eT errr rer ere TT eee ee +5.5 V/-16.5V 
Rf Input Power (CW/Pulse) 
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TYPICAL PERFORMANCE AT 25°C 


Insertion Loss 
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MODEL NUMBERING DESCRIPTION 
TYPICAL PART NUMBER 


AHD1202-024 


Type (Double Throw) _ po Connector Option 
Upper Frequency, GHz Driver Option 
Lower Frequency, GHz 


Isolation Option: 
0 = Reflective 
1 = Non-Reflective 


CONNECTOR OPTION TABLE 


DRIVER OPTION TABLE 
C1 C2 
peshno. | ON | ofr | oN | rr _ 


TTLLO TTLHI TTLHI TTLLO 
TTLHI TTLLO TTILLO TTL HI 


Driver Bias: +5.0 +.0.5V at 100 mA maximum 
—5.0 to—-15.0V at 75 mA mximum 

TTL LO = 0 to 0.8V at 1.6 mA maximum sink 

TTL HI = 2.0 to 5.0 V at 40 pA maximum source 


Driverless Operation (-X0X): External current limiting required. 
Using +5 V and —5 V supplies, with a reflective switch (-00X), the 
positive supply (for isolation) requires a 100Q resistor. Due to an 
internal 175Q resistor (see schematic for reflective switch), the 
negative supply does not require an external resistor at —5 V. If a 
—12 V supply is used, the external resistance required would be 
100Q. For the non-reflective version (-10X), use a 50Q resistor 
on the +5 V supply and a 100Q resistor on the —5 V supply. 
Other resistance values can be calculated to accommodate 
different voltage supplies. 
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OAVANTEK 


AHT/AHQ/AHF Series 
Thin-Film Switches 
Single Pole Multi Throw 
2 to 18 GHz 


FEATURES 


e Full Band 2 to 18 GHz Performance ® 

e Reflective and Non-reflective e 
Versions e 

Reliable Thin-Film Construction e 

Removable SMA Connectors e 

Low Insertion Loss e 

Low VSWR 

High Isolation 

High Speed 


DESCRIPTION 


The AHT-0, AHQ-0 and AHF-0 Series (reflective) and AHT-1, 
AHQ-1 and AHF-1 Series (non-reflective) are designed to 
operate over the full 2 to 18 GHz band while providing excel- 
lent insertion loss, VSWR and isolation performance. They 
are available with high speed hybrid TTL driver assemblies 
and have maximum switching times under 75 nsec. The RF 
circuitry is fabricated using thin-film hybrid construction on 


APPLICATIONS 


Receiver Selection 
Antenna Selection 

Signal Sampling 

Active Protection Circuits 
Local Oscillator Selection 
Channelized Receivers 


SPMT, p. 16-39 


ceramic substrates for high reliability. The reflective versions 
have two shunt diodes and one series diode per arm. Each 
arm of the non-reflective versions has three series diodes and 
a shunt diode-resistor combination, providing a 50-ohm 
impedance to the system in both insertion loss and isolation 
states. 


AVANPAK™ THIN-FILM PIN-DIODE SWITCHES (Guaranteed Specifications at +25°C Case Temperature) 


Frequency 2.0 to 4.0 GHz 4.0 to 8.0 GHz 8.0 to 12.0 GHz 12.0 to 18.0 GHz 
Insertion Insertion Insertion Insertion 
Type Loss Isolation Loss Isolation Loss Isolation Loss Isolation 
and (dB) VSWR (dB) (dB) VSWR (dB) (dB) VSWR (dB) (dB) VSWR (dB) 

Model Max. Max. Min. Max. Max. Min. Max. Max. Min. Max. Max. Min. 
Single Pole Triple Throw (SPMT), Reflective — Speed < 75 nsec. 
AHT0402-0XX 1.4 2.0 50 — — — — a — on ms ans 
AHT0802-0XX 1.4 2.0 50 2.0 2.0 50 — — —_ _ baa _ 
AHT 1202-0XX 1.4 2.0 50 2.0 2.0 50 2.5 2.0 50 — — — 
AHT1802-0XX 1.4 2.0 50 2.0 2.0 50 2.5 2.0 50 3.1 2.0 50 
Single Pole Triple Throw (SPMT), Non-Reflective — Speed < 75 nsec. 
AHT0402-1XX 1.8 2.0 50 _ — — — naan ae _ — aa 
AHT0802-1XX 1.8 2.0 50 2.3 2.0 50 — —_ _ _ = _ 
AHT 1202-1XX 1.8 2.0 50 2.3 2.0 50 2.7 2.0 50 — — — 
AHT1802-1XX 1.8 2.0 50 2.3 2.0 50 2.7 2.0 50 3.1 2.0 50 
Single Pole Four Throw (SPMT), Reflective — Speed < 75 nsec. 
AHQ0402-0XX 1.6 2.0 50 — --- — — —_ a aes os ov 
AHQ0802-0XX 1.6 2.0 50 2.2 2.0 50 — — —_ _— _ —_ 
AHQ1202-0XX 1.6 2.0 50 2.2 2.0 50 27 2.0 50 —— — — 
AHQ1802-0XX 1.6 2.0 50 2.2 2.0 50 2.7 2.0 50 3.4 2.0 50 
Single Pole Four Throw (SPMT), Non-Reflective — Speed < 75 nsec. 
AHQ0402-1 XX 2.0 2.0 50 — — — — — ~_ _ -_ _ 
AHQ0802-1 XX 2.0 2.0 50 2.5 2.0 50 — — — san _ — 
AHQ1202-1 XX 2.0 2.0 50 2.5 2.0 50 2.9 2.0 50 a —~ — 
AHQ1802-1 XX 2.0 2.0 50 2.5 2.0 50 2.9 2.0 50 3.4 2.0 50 
Single Pole Five Throw (SPMT), Reflective —Speed < 75 nsec. 
AHF0402-0XX 1.7 2.0 50 _ —_ — — ane =e ssi mi sexes 
AHF0802-0XX 1.7 2.0 50 22 2.0 50 —_ — — —_ — _ 
AHF1202-0XX 12% 2.0 50 2.2 2.0 50 24 2.0 50 -— — — 
AHF 1802-0XX 1a 2.0 50 ae 2.0 50 2.7 2.0 50 3.5 2.0 50 
Single Pole Five Throw (SPMT), Non-Reflective — Speed < 75 nsec. 
AHF0402-1XX 2.1 2.0 50 - — — -_ -_ _ sass ss oct 
AHF0802-1XX 2.1 2.0 50 2.5 2.0 50 a — <5 _ — _ 
AHF 1202-1XX 2.1 2.0 50 2.5 2.0 50 2.9 2.0 50 — a -—— 
AHF 1802-1XX 2.1 2.0 50 25 2.0 50 2.9 2.0 50 3.5 2.0 50 


NOTES: 1. See next page for Model Number descriptions. 
2. Speed is defined as 50% input trigger to 90% RF change including 
driver delay. Rise and fall fimes < 15 nanoseconds typical. 
3. Switching speed measurements are made using detected video 
with RF input power of +10 dBm at a frequency of 10 GHz. 
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4. Isolation is measured at +10 dBm input power. All other specifica- 
tions are measured at 0 dBm input power. 
5. Operating temperature: —55° to +100 °C. 


e Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 


AHT/AHQ/AHF Series 


Thin-Film Switches 
Bete SD SS OR Te GRO 5a as Son oe ake Ce UCT SALLY S Eitan BO Dee aay ISS Nal aa OIG TS aE SE OP ea Sd Rs IO rc at A) Res Sebel OE Se eae CS PY Reale UN oa OER Veg nes eT aS ee IE Lh sen ah 


MAXIMUM RATINGS 


eg le) a ee re ee er rer Tre Tee re rer eee er Se eT er re +5.5 V/-16.5V 
RF Input Power (CW/Pulse) 


iG “ON FANN ccctscteresrac ae sheet eedesacnue en eeereanddad segeNeaen ns shee te nee ewe es 1 W CW/10 W 1 usec Pulse Width 

finite “OFF” PATE ccccv cde ee eater GG FESS EN TT THREE DOR DE NEES ETRE ESE ew ONS SENS 1 W CW/10 W 1 usec Pulse Width 
ONSITE AUS TOMDETOING 6 occ vo cne csr gend ed bee OE ed Phd Oa PE Oo EER REE EN EHO ADS OE ERY swede we ee eww 125°C 
SoU GCM fy UL ee ee re ee ee re er ee yee ee re 150°C 
oe ee cE: ne ee er ne re ee ee ee ee ee ee 12s°C 
SCHEMATICS 
Reflective —0 

TO Jp 
Q o 1Ods 
TO J; 6 


t—o TOJ; 


Bias Input 5 


Non-Reflective —1 


Bias Input 5 


Jo 


aaannerrrrrrrrrrraereeeeeereeeeeeeeeeeeeeeeee reece rece cacrc  S SSS 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field eales office for further Information. Listings are In the back of this Data Book. 
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TYPICAL PERFORMANCE AT 25°C 


Insertion Loss 


co 
mo) 
a 
o 
= 
c 
2 
= 
& 
£ 
0 2 4 6 8 10 12 14 16 18 
Frequency, GHz 
Isolation 

20 
co 
a] 
a 40 
: 
> 60 
3 

80 


0 2 4 6 8 10 12 14 16 18 
Frequency, GHz 


AHT/AHQ/AHF Series 
Thin-Film Switches 


Return Loss/VSWR 


mo °? 
a =} 
a 10 1.92 
—l cc 
c 
= 20 = 
1.22 
3 g 
30 1.06 


0 2 4 6 8 10 12 14 16 18 
Frequency, GHz 


Switching Speed 


0 
0 10 2 30 40 50 60 70 80 
Time, Nanoseconds 


50% TTL Point 


MODEL NUMBERING DESCRIPTION 
TYPICAL PART NUMBER 


AHQ1202-024 


Type (Four Throw) a | Connector Option 
Upper Frequency, GHz Driver Option 
Lower Frequency, GHz Reflective/Non-Reflective 


CONNECTOR OPTION TABLE 
0 
aa MALE MALE 
MALE 


MALE 


Driver Bias: +5.0 +.0.5V at 75 mA maximum 
—5.0 to -15.0V at 150 mA maximum 

TTL LO = 0 to 0.8V at 1.6 mA maximum sink 

TTL HI = 2.0 to 5.0 V at 40 pA maximum source 


Driverless Operation (-XOX and —X1X): External current 
limiting resistance required. Using the —01X (reflective) 
with +5 V and —5 V supplies, the positive supply (for isola- 
tion) requires a 100Q resistor. Due to an internal 175Q 
resistor (see schematic for reflective version), the nega- 
tive supply does not require an external resistor at —5 V. If 
a—12V supply is used, the external resistance required 
would be 100Q. For the non-reflective version (—11X), 
use a 50Q resistor on the +5 V supply and a 100Q resis- 
tor on the -5V supply. For the —XOX models (positive 
voltage for insertion loss, negative voltage for isolation), 
switch resistors. Different resistor values can be calcu- 
lated to accommodate other supply voltages. 


Avantek, Inc. - 481 Cottonwood Drive, Milpitas, CA 95035 


0 = Reflective 
1 = Non-Reflective 


DRIVER OPTION 


Deen [Tre | ON 
xox [We Diver | a nk —40 mA 
eT ae ee 


xox _| Decoded Driver See truth table 
Standard Driver TIL EO TTLHI 


TILH! | TTLLO 


NOTE: X3X and X4X dash numbers not available on SP5T models. 


Truth Table of X2X Decoded Driver 
Low Loss TTL Input Level 
ONPort | AO | Ai | A2 | 
Jt 
J2 


J3 

J4 

J5 
ALL OFF 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 


QAVANTEK Head | 
Surface Mount Switch 
Single Pole Double Throw 
10 to 2000 MHz 


FEATURES APPLICATIONS 

e 10to 2000 MHz Broadband e High Density, High Performance 
Frequency Coverage Applications 

e Non-Reflective e Receiver Selection 

e Less than 1.6 dB Typical Insertion e Antenna Selection 
Loss e Filter Selection 


VCONTROL 


e PlanarPak™ Surface Mount Package PP-25S, p. 16-34 


DESCRIPTION 

The PPS-010 is a single-pole-double-throw non-reflective The PPS-010 is packaged in Avantek’s PlanarPak surface 
surface mount switch which covers the 10 to 2000 MHz mount package which allows the use of simpler microstrip 
frequency range. The RF circuitry is fabricated using thin-film installation at higher densities with improved performance. 


hybrid construction on ceramic substrates for high reliability. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system unless otherwise noted) 


Typical Guaranteed Specifications 
Symbol Characteristic To = 25°C Te = 0° to 50°C To = -55° to +85°C 


Frequency Range 
Insertion Loss 
10 to 500 MHz 
500 to 2000 MHz 
VSWR (ON or OFF) 
Isolation 
10-200 MHz 
200-500 MHz 
500-2000 MHz 


Amplitude Match Between Channels 


10-500 MHz 
500-2000 MHz 


Phase Match Between Channels 
Third Order Intercept Point 
10-100 MHz 
100-2000 MHz 
Second Harmonic Intercept Point 
10-100 Mhz 
100-2000 MHz 
Switching Speed (10-90%) 
Control Voltage 
Current @ +15 Volts 


WEIGHT: (typical) 0.2 grams 


SELLE LF DIL LEE LALIT LET NETL RET LIONS IS DOCS CE OLDE ERIE LEAL PENOLA ELIE! REEL GEL TLII A ONES 2 EF LP LL GE IEE! BEDE LIP DM GE GLEE LE LEE LEE LELD, BEE PORN EES LEE, BEEBE A ELE OEY VIET Sc LRM ONE Te BEF PR EE ES} 
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PPS-010 
Surface Mount Switch 


MAXIMUM RATINGS SCHEMATIC 
OG VONGOO «on vi trthene Hae RGae Se eNES KOREA SE +17.0 Volts 
Continuous RF Input Power 
Mie "ON GHAMNEL ox cccntenedeess eased dsenaes +26 dBm 
HG "OFF GHG fica cee seer eesevesevis cus +21 dBm 
Operating Case Temperature .............. —55°C to +125°C 
Storage Temperature ...............00005. —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C 


+15 VDC Ji -~ Js 
-15 VDC J; a Je 
TYPICAL PERFORMANCE AT 25°C 
KEY:+25°C 
25°C Sr 
-55°C — 
Isolation Insertion Loss vs. Control Voltage 
ze] 
s ¢ 
§ s 
3 = 
E ; 
£ 
10 500 1000 1500 2000 
Frequency, MHz Control Voltage, Volts 
insertion Loss VSWR Worst Case, All Ports 
co 
= "ON” or "OFF” 
n 
° io 
r & 
g > 
§ 
& 
10 500 1000 1500 2000 2500 “10 500 1000 1500 2000 2500 
Frequency, MHz Frequency, MHz 


Switching Speed 
RF Input: 20 MHz @ 0 dBm 


Switching +15 


Signal, Volts 9 


RF Output: 
100 mV/Div. 


Time: 10 microseconds/Division 


Ca SAAR DDE aA RT CRETE, ALOE TOI 2S ASD TATU ISR OT AD I OL ROT SG FTE I ETT OT aS POLE LE LE TEESE TO LENE EI EIEIO BBE EE REE ST. SEE 
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LIMITERS 


SELECTION GUIDE «...2ccsnncne wea naw es G2 


THIN-FILM LIMITERS 
¢ AHL SERIES cscecevsvwnenvewccenn cs OS 


VOLTAGE-CONTROLLED SIGNAL LIMITERS 


© GPL-1001 2... cece ee IG 
*UILSERIES sic vetceeesenewavceen BF 


QAVANTEK 


PRODUCT DESCRIPTION 


The AH Series of thin-film limiters covers the full 2 to 18 GHz 
frequency range. They are offered in the subminiature limiter 
package with field replaceable SMA connectors. 


These Avanpak passive limiters are used to protect sensitive 
components from high peak or CW power levels while main- 
taining low insertion loss and VSWR under low power condi- 
tions. The units incorporate all required ground returns and 
DC blocks, providing a complete component within a very 
small hermetic package. 


Avantek offers two series of passive microwave limiters. The 
low loss (-0) series are designed to handle up to 200 watts 
peak and 2 watts CW. The high power (—1) series will handle 
1000 watts peak and 4 watts CW. Peak power ratings are for 
one microsecond pulses at a .1 percent duty cycle. 


A high power 40 watt CW device will be available in the 
future. Contact your local Avantek representative for avail- 
ability information. 


Avantek limiters are available with high reliability “R” series 
screening. Avantek uses all thin-film design technology for 


AHL SERIES SELECTION GUIDE 


AVANTEK THIN-FILM LIMITERS 
Guaranteed Specifications @ 25°C Case Temperature 


Frequency 
Range VSWR 
Model (GHz) Maximum 
AHL0402-0 2-4 1.8 
AHL0802-0 2-8 1.8 
AHL1201-0 2-12 1.8 
AHL1802-0 2-18 1.8 
AHL0402-1 2-4 1.8 
AHL0802-1 2-8 1.8 
AHL1201-1 2-12 1.8 
AHL1802-1 2-18 1.8 


Limiters 
Selection Guide 


superb reliability and repeatability. All hybrid components are 
eutectically die attached and thermocompression bonded. 


The stainless steel Avanpak case is laser welded for hermet- 
icity. Numerous case mounting holes are provided for ease of 
installation into stripline assemblies. 


Voltage Controlled Signal Limiters 


The UTL/GPL Series consists of voltage-controlled signal 
limiters which cover the 5 to 1000 MHz frequency range. 


These thin-film limiters feature voltage programmable output 
levels with input levels as high as +26 dBm. They have VSWR 
of less than 2:1, low insertion loss, excellent second- and 
third-harmonic suppression, and very low AM-to-PM conver- 
sion. Recovery from fully saturated input levels is less than 
50 nanoseconds. 


The UTL model is provided in the TO-8 package and the GPL 
model is available in the smaller TO-12 case. 


Maximum Insertion Loss (dB) 


at Frequency (GHz) 
2-4 4-8 8-1 12-18 
1.0 a — _— 
1.0 1.3 — — 
1.0 1.3 1.8 —_ 
1.0 1.3 1.8 2.2 
1.4 — — oa 
1.4 1.8 — —~ 
1.4 1.8 2.4 . —- 
1.4 1.8 2.4 2.8 


NOTES: 1. All specifications at -10 dBm power. 
2. Case dimensions and weight are exclusive of connectors. 
Additional Specifications which apply to all units 
Limiting threshold +6 dBm, minimum, +10 dBm, typical. 


2, Flat leakage: 100 mW maximum with 200 watts (-0 series) or 1000 watts (-1 series) peak; 1.0 microsecond pulse width; 0.1% duty cycle. 
3. Spike leakage: 0.1 erg maximum with 20 nanosecond risetime pulses for -O models; 0.2 erg maximum. with 20 nanosecond risetime pulses for -1 


models. 


Case Weight: 5.0 grams (excluding connectors). 
Available in Limiter Avanpak case. 
Operating Temperature Range : —55° to +85°C 


ODNOAPS 


Maximum continuous input 2 watts (-0 series), 4 watts (-1 series). 
Recovery time: 100 nanoseconds maximum (-0 series), 200 nanoseconds maximum (-1 series). 


UTL/GPL SERIES, VOLTAGE CONTROLLED SIGNAL LIMITERS 


Guaranteed Specifications @ 25°C Case Temperature 


Saturated 
Input Power Output Output Insertion Operating 
Frequency Limiting Range Power Flatness Loss Bias 
Range (dBm) (dBm) (dB) (dB) (VAC) Case Page 

Model (MHz) Minimum Maximum Maximum Maximum Nominal Type Number 
UTL-1001 50-1000 0 to +20 —10 to 0° +1.0 3.0 +5 to +20 TO-8U 9-7 
UTL-1002 5-1000 0 to +20 —10 to 0* +1.0 3.0 +5 to +20 TO-8U 9-7 
GPL-1001 5-1000 0 to +20 —4.0 +1.0 5.0 +15 TO-12 9-6 
*Determined by bias voltage. 
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QAVANTEK Alih Berton 
Thin-Film Limiters 

2 to 18 GHz 
FEATURES APPLICATIONS 
e Full Band 2 to 18 GHz e Protection for Detectors, 

Performance Mixers, and Amplifiers 

e All Thin-Film Construction e EW Receiver Circuit Protection AHL Case, p. 16-7 
e 200 W/1000 W Peak Power e Wideband System Protection 


Handling Option 
VSWR less than 1.8:1 
insertion Loss Less Than 2.8 dB 


DESCRIPTION 


These AHL Series passive limiters are used to protect sensi- 
tive components from high peak or CW power levels while 
maintaining low insertion loss and VSWR under low power 
conditions. Avantek uses all thin-film design technology for 
superb reliability and repeatability. All hybrid components are 
eutectically die attached and thermocompression bonded. 
The units incorporate all required ground returns and DC 


blocks, providing a complete component in a miniature 
hermetic package. 


Avantek offers two series of passive microwave limiters. The 
low loss (—0) series is designed to handle up to 200 watts peak 
and 2 watts CW. The high power (—1) series will handle 
1000 watts peak and 4 watts (CW). Peak power ratings are for 
one microsecond pulses at a 0.1 percent duty cycle. 


AVANPAK™ THIN-FILM RF LIMITERS (Guaranteed Specifications at +25°C Case Temperature) 


Frequency 2.0 to 4.0 GHz 4.0 to 8.0 GHz 8.0 to 12.0 GHz 12.0 to 18.0 GHz 
Insertion Insertion insertion Insertion 
Loss Loss Loss Loss 
Model (dB) VSWR (dB) VSWR (dB) , VSWR (dB) VSWR 

Number Max Max Max Max Max Max Max Max 
AHL0402-00X 1.0 1.8 a _ “ —_— — — 
AHL0802-00X 1.0 1.8 iz 1.8 —_ — —_— — 
AHL1202-00X 1.0 1.8 1.3 1.8 1.8 1.8 
AHL1802-00X 1.0 1.8 1.3 1.8 1.8 1.8 22 1.8 
AHLO0402-10X 1.4 1.8 — —— — — —_ — 
AHLO0802-10X 1.4 1.8 1.8 1.8 a _ — —_ 
AHL1202-10X 1.4 1.8 1.8 1.8 2.2 1.8 _ —_ 
AHL1802-10X 1.4 1.8 1.8 1.8 2.2 1.8 2.8 1.8 
NOTES: See page 9-5 for Model Number descriptions. 


. All specifications at -10 dBm input power. 


. Flat leakage: 100 mW maximum with 200 watts (-0 series) or 1000 watts (-1 series) peak; 1.0 microsecond pulse width; 0.1% duty cycle. 
. Spike leakage: 0.1 erg maximum with 20 nanosecond risetime pulses for -O models; 0.2 erg maximum with 20 nanosecond risetime pulses for 


1. 
2 
3. Limiting threshold +10 dBm, typical, +6 dBm minimum. 
4 
5 


—1 models. 
6. Contact Factory for Selected Broader Bandwidths. 


MAXIMUM RATINGS 


RF Input Power (CW/Pulse) 


ME Fo bes enks ner S URS SNARE RS OMVE ERTS Se endeus ED aRE SD AS 
a) ee eer eee eee ee ee eT ee ee ee ee eee 
Operating Case Temperature ........... 0... cc eee eee eens 
Storage [S6MPSrSWNG ac escvnevenvae eabecn centers wen een 
“R” Series Burn-In Temperature ............. 0.0... e eee eee 


pea bapnaranealsante obue cause 2 W CW/200 W 1 usec Pulse Width 
[hbaaee bee eh eee ei hanes 4 W CW/1000 W 1 psec Pulse Width 
Mee agedeans eee ats ehatene un ed sues oneens —55°C to +85°C 


WEIGHT: (typical) with Connectors and Spacer = 10.5 grams; without Connectors and Spacer = 5.0 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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AHL Series 
Thin-Film Limiters 


SCHEMATICS 
AHL1802-1 
RFw o— L—o RFour 
C1 C2 
CR1 L1 CR2 CR3 
AHL1802-0 
L1 
RF O— /—0 PFour 
C1 C2 
CR1 CR2 
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AHL Series 
Thin-Film Limiters 


TYPICAL PERFORMANCE AT 25°C 


Insertion Loss @ -10 dBm Input _ Loss/VSWR @ —10 dBm Input 
“3 © 
ao wo 
3S oe 
°o wo 10 
5 8 
E 
: :” 
=, = sol 
0 2 4 6 8 10 12 14 16 18 8 10 12 14 16 18°" 
Frequency, GHz etaaies, GHz 
1 dB Compression Point C.W. Power Compression 
; = = 30 
4 S 
2s 20 Ss 20 
oz iS 
SE 10 S 4 
co o 
oc = 
= 9 & os 
0 2 4 6 8 10 12 14 16 18 5 15 20 25 30 35 40 
Frequency, GHz Power Input, dBm 
MODEL NUMBERING DESCRIPTION 
TYPICAL PART NUMBER 


a L1202-1 Mo 
Type ‘aii el Connector Option 
Upper Frequency, GHz Not Currently Used 
Lower Frequency, GHz Power Handling Option 


POWER HANDLING OPTION 


Peak 
ener (Watts) 
Maximum Maximum 


CONNECTOR OPTION TABLE 


LUT SL Sh LALIT RE TE ATE TT TI Ly ERE HS EE SENET SL TLL SEL TE I II ETL LE APT LE ON 1 EIT LOB LETT SLOG DNL FENDI ALLIS LLL! ILE LE LEED EAE NTT ESE LED ITLL LEE OG LITO ENC DOCTIELOLI TES, 
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QAVANTEK 


GPL-1001 
Voltage Controlled Signal Limiter 
5 to 1000 MHz 


FEATURES 


APPLICATIONS apoio 

e 5to 1000 MHz Frequency e Protection for Detectors, RF RFour 
Coverage Mixers, and Amplifiers 
e Voltage Controllable e Cascadable Gain Control 
e VSWR < 2.0:1 EW Receiver Circuits 
e Wideband System Protection V+ CASE GROUND 
TO-12, p. 16-50 

DESCRIPTION 


The GPL-1001 is a voltage controlled signal limiter which 
covers the 5 to 1000 MHz frequency range. This thin-film 
limiter features a voltage programmable output level with an 
input level as high as +26 dBm. Ithas low VSWR, low insertion 


ELECTRICAL SPECIFICATIONS* (Measured in a 50-ohm 


loss, excellent second- and third-harmonic suppression, and 
very low AM-to-PM conversion. Recovery from fully saturated 
input levels is less than 50 nanoseconds. The GPL-1001 is 
provided in the TO-12 package. 


system @ +15 VDC nominal unless Otherwise noted) 


Insertion 
Limited Output Loss Output Operating 
Power Small Power Third- Second- Bias Maximum Maximum 
Frequency (@+10dBm Py) Signal Flatness VSWR Harmonic Harmonic Current Recommend Recommend 
Response (MHz) dBm (dB) (+dB) Typical (dBc) (dBc) vbc (mA) Input Power Bias 
Model Minimum Maximum Typical Typical Input Output Typical Typical Nominal Typical (dBm) (VDC) 
GPL-1001 5-1000 -4.0 5.0 1.0 2.0 2.0 12 30 +15 5 +26 +20 
(8 typ) 


*Limiter incorporates DC coupled diodes shunted to ground at input pin. 


TYPICAL PERFORMANCE AT 25°C TEMPERATURE at +15 VDC unless otherwise noted) 


Insertion Loss 


i=] 


Input Return Loss 


Output Return Loss 


= m 0 Fs 0 

¢° - $s 

I -2 - -10 

~ 8 10 Ss 

& -3 £ -15 © -15 

: 4 S -20 = -20 

-5 -25 -25 
5 200 400 600 800 1000 5 200 400 600 800 1000 5 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 
Power Output 

= 
fee] 
mo) 
fi 
3 
o 
5 
a. 


-20 
Power Input, dBm 


-10 


0 10 


WEIGHT: (typical) 1.5 grams 
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UTL-1001/1002 
QAVANTEK Voltage Controlled Signal Limiter 


5 to 1000 MHz 

FEATURES APPLICATIONS vaca 
e AMto PM Conversion Less e Protection for Detectors, 

Than 0.2 degrees/dB Mixers, and Amplifiers 
e Qto-13 dBm Programmable e Cascadable Gain Control 

Output e EW Receiver Circuits 
e VSWR less than 2.0:1 e Wideband System Protection vi GABE GROUND 

TO-8U, p. 16-48 

DESCRIPTION 
The UTL Series consists of two voltage controlled signal monic suppression, and very low AM-to-PM conversion. Re- 
limiters which cover the 5 to 1000 MHz frequency range. covery from fully saturated input levels is less than 
These thin-film limiters feature voltage programmable output 50 nanoseconds. The UTL models are provided in the TO-8 
levels with input levels as high as +26 dBm. They have low package. 


VSWR, low insertion loss, excellent second- and third-har- 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Typical Guaranteed Specifications 
Symbol Characteristic To = 25°C Te = 0° to 50°C To = -55° to +85°C 
BW 


Frequency Range 
UTL-1001 
UTL-1002 


Output Level at Limiting Threshold 
(1 dB Compression) 

+20 volts bias 

+15 volts bias 

+10 volts bias 

+5 volts bias 


Maximum Output Limiting Level 
(+20 dBm Input) 

+20 volts bias 

+15 volts bias 

+10 volts bias 

+5 volts bias 


Maximum Insertion Loss 
at 500 MHz @ -—20 dBm input 
+20 volts bias 
+15 volts bias 
+10 volts bias 
+5 volts bias 


Maximum Insertion Loss 
at 1000 MHz 

+20 volts bias 

+15 volts bias 

+10 volts bias 

+5 volts bias 
Input VSWR 

Pin < +20 dBm 
Output VSWR 

Pin <-10 dBm 
Output Level Variation 
vs. Temperature 
Bias Current 

At +20 VDC 

At +25 VDC 


WEIGHT: (typical) 2.1 grams 


on aA NCR Se i lin AT a Ni MS SSSR. MEA ROA ICAI ds BERS TE BAER LEB FELL MEGAN SES ALLS LSTA AE EMRE IEE ET IEE AB LATE ONT AEE SERIE ES FETAL EA PI LL NL OID TENE LTE OREN ABLE ES LAE A LEA LED DATES EEE CEES 
Avantek, Inc. ~» 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTL-1001/1002 


Voltage Controlled Signal Limiter 


MAXIMUM RATINGS 


DC Voltage 
Continuous RF Input Power 
Peak Input Power (3 psec Max.) 
Operating Case Temperature 


Storage Temperature ................... 
“R” Series Burn-in Temperature .......... 


eee ee eee eee wee ee ee ee eee eee 


ee ee we ee ee 


SCHEMATIC 


eer +25.0 Volts 
neu anon +26.0 dBm 
Jureokaes +30 dBm 
.. —54°C to +125°C 
.. -62°C to +150°C 
+125°C 


RFin 


TYPICAL PERFORMANCE AT 25°C TEMPERATURE (at +15 VDC unless otherwise noted) 


Bias Voltage: 5V —— -—— 


Pin = —70 dBm 


eh" 


+15V, +20V 


[== 


“0 500 1000 
Frequency, MHz 


Fundamental Power 


-10 0 +10 
Input Power, dBm 


Fundamental Power 


Power Output, dBm 


-10 0 +10 
Input Power, dBm 


Fundamental Power 


Power Output, dBm 


-10 0 


+10 
Input Power, dBm 
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Second-Harmonic Power 
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AM-to-PM Conversion 


A Degrees, dB 


20 -10 0 
Input Power, dBm 


Third-Harmonic Power 


L 4 
oc° 


8 


2% 


Power Output, dBm 


4% 
er -) 


-10 0 
Input Power, dBm 


+10 


Third-Harmonic Power 


$8S88S 0 


Power Output, dBm 


4 
12 


+10 
Input Power, dBm 


Third-Harmonic Power 


8h SBS 0 


Power Output, dBm 


3 
| 


20 -10 0 


+10 
Input Power, dBm 


« Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


Product 
Description 


GENERAL DESCRIPTION 


In a varactor-tuned oscillator, a varactor diode serves as a 
voltage-variable capacitor in a tuned circuit to control the fre- 
quency of a negative resistance oscillator. The active device 
can be a Gunn or Impatt diode or a transistor with appropriate 
biasing and feedback circuitry. More specifically, the Avantek 
series oscillators use the varactor as part of a thin-film 
microstrip resonator and a transistor chip as the negative 
resistance device. 


The major feature of a varactor-tuned oscillator is its 
extremely fast tuning speed. With a low impedance driver, the 
Avantek VTO-8580 can sweep through 800 MH in less than 
30 nanoseconds and other VTO and VTD Series oscillators 
have comparable speeds. The limiting factor is the ability of 
the external voltage driver circuit to change the voltage across 
the varactor diode, which is primarily controlled by the driver 
impedance and the bypass capacitor in the tuning circuit. 


Tuning curves for varactor-tuned oscillators are relatively 
nonlinear due both to the capacitance-voltage characteristic 
of the varactor itself and the varying RF impedance of the 
negative-resistance circuit. The curve, however, is quite 
smooth and monotonic. 


THE HYPERABRUPT VARACTOR 


A hyperabrupt varactor diode differs from the conventional (or 
abrupt) varactor used in microwave oscillators in that the con- 
centration of the N-type material in the depletion region is 
made non-uniform through advanced computer-controlled 
profiling techniques. As a result, the hyperabrupt varactor pro- 
duces a greater capacitance change in tuning voltage and a 
far more linear voltage-vs-frequency tuning curve. 


In the Avantek HTO and VTO-9000 Series oscillator, the 
hyperabrupt varactor means improved tuning linearity (note 
the modulation sensitivity curves) and low tuning voltage. 


CONSTRUCTION 


Avantek fundamental varactor-tuned oscillators are con- 
structed using ceramic substrates and thin-film construction 
techniques. Discrete transistors and capacitors are bonded 
directly to the ceramic substrate. All resistors are thin-film 
tantalum-nitride and are heat treated for stability. Exact 
resistor values are achieved using laser trimmers. 


Hermeticity and reliability are assured by filling each com- 
pleted oscillator package with an inert atmosphere, welding 
TYPICAL PLL CIRCUITS 


CRYSTAL 
TUNING REFERENCE 


VOLTAGE UTO-1002 


DETECTOR 
P AMP 


BUFFER AMP. 


RF OUTPUT 


Figure 1. Programmable Divider 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


10-2 


the lids in place and leak testing. Avantek MTO and HTO 
Series oscillators can be qualified to high reliability and MIL 
specifications appropriate to hybrid thin-film components. 


APPLICATIONS 


VTOs are frequently used as signal sources in frequency- 
agile transmitters and receivers for EW and ECM applica- 
tions. A varactor-tuned source allows an EW transmitter to 
generate jamming signals at selected frequencies extremely 
rapidly, often enabling a number of threat receivers to be 
jammed “simultaneously.” In ECM receivers using computer 
control and digital tuning, the frequencies of unfriendly trans- 
mission can be quickly pinpointed. 


For commercial applications such as receiver oscillators and 
frequency synthesizers, the varactor-tuned oscillator is com- 
monly used in a phase-locked loop. A VTO in a phase-locked 
loop has a frequency stability comparable to that of the refer- 
ence oscillator (generally crystal controlled). Phase locked 
loops can be designed simply to stabilize a single output fre- 
quency or, with programmable frequency dividers, to allow the 
oscillator frequency to be varied in discrete steps as small as 
required. 


PHASE LOCKING THE VTO 


Where an oscillator of high stability is required, such as in 
communications equipment, Avantek VTOs can be readily 
phase-locked. A simplified block diagram of a practical circuit 
for use with the VTO-8060 (below 1000 MHz) is shown in 
Figure 1. At its RF output, this circuit duplicates the stability of 
the crystal input (frequently being multiplied by 16 times.) 


Typical units built using this configuration display noise 
performance of better than —110 dBe/Hz at 20 kHz (sideband 
power to carrier power). 


To fill requirements for highly stable oscillators above 
1000 MHz, a possible circuit is offered in Figure 2. 


Since phase locking is a rather complex subject requiring con- 
siderable tailoring to individual system requirements, several 
excellent sources of reference material have been prepared 
by manufacturers of op-amps and dividers. One of these 
books entitled, Phase-Locked Loop Data Book, is available 
from Motorola Semiconductor, Phoenix, Arizona. Another 
excellent reference on the subject is Phase-Lock Techniques 
by Floyd M. Gardner (John Wiley & Sons, publisher). 


Y RF OUTPUT 


BUFFER AMP. 


PHASE 
DETECTOR 


MULTIPLED 
CRYSTAL REFERENCE 


Figure 2. Multiplier 
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Voltage Controlled Oscillators 


VOLTAGE CONTROLLED OSCILLATORS SELECTION GUIDE 


VTO-8000 SERIES 
Guaranteed Specifications at 25°C Case Temperature (0 to 65°C Operating Temperature) 


Power Power Tuning Voltage Limits Input Power 
Output Output (at each end of (1% Reg.) All 
Frequency Into50ohms _ Variation specified freq. range) Current Harmonics 
Range Minimum Maximum +VDC @ +VDC @ Voltage (mA) Typical Page 
Model (GHz) (dBm) (dB) Low Freq. High Freq. (VDC) Maximum (dBc) Number 
VTO-8030 0.3-0.45 +10 1.5 5+4 50+10 +15 50 -15 10-6 
VTO-8040 0.4-0.6 +13 +1 .5 3+1 40+8 +15 50 —15 10-6 
VTO-8060 0.6—1.0 +13 +15 3+1 40+8 +15 50 -15 10-6 
VTO-8080 0.8-1.4 +13 +1.5 241.5 35+10 +15 50 -15 10-6 
VTO-8090 0.9-1.6 +13 +1.5 2+1 48+8/—10 +15 50 -15 10-6 
VTO-8100 1.0-1.4 +10 215 3+1 20+4 +15 50 -15 10-6 
VTO-8150 1.5-2.5 +10 +15 2521 47+8 +15 50 -15 10-6 
VTO-8200 2.0-3.0 +10 z15 2+2/—1 20+4 +15 50 -18 10-6 
VTO-8240 2.4-3.7 +10 +15 2+2/—1 30+8 +15 50 -18 10-6 
VTO-8300 3.0-3.5 +10 +1.5 3.5 min. 11 max. +15 50 -18 10-6 
VTO-8350 3.5—4.5 +10 +15 5 min. 35 max. +15 50 —20 10-7 
VTO-8360 3.6—4.3 +10 +1.5 8+2 24+4 +15 50 —25 10-7 
VTO-8400 4.0-4.5 +10 +15 2 min. 14 max. +15 50 —25 10-7 
VTO-8420 4.2-5.0 +10 +15 7.542.5 25+2.5/—4 +15 50 —25 10-7 
VTO-8430 4.3-5.8 +10 +15 1.0 min. 20 max. +15 50 —25 10-7 
VTO-8490 4.9-5.9 +10 #15 5.542 24+3/—4 +15 50 —25 10-7 
VTO-8520 5.2-6.1 +10 +1.6 5.542 24+3 +15 50 —25 10-7 
VTO-8540 5.4-5.9 +10 +15 8 min 28 max +15 50 -15 10-7 
VTO-8580 5.8-6.6 +7 £15 §42.5 24+3/—5 +15 50 —25 10-7 
VTO-8650 6.5-8.6 +10 +15 or) 20+5 +15 100 —20 10-7 
VTO-8790 7.9-10.1 +10 £15 342 26+4 +15 100 -10 10-8 
VTO-8810 8.1-9.1 +10 +15 2 min. 16 max. +15 100 —15 10-8 
VTO-8850 8.5-9.6 +10 +1.5 5+2 13+5 +15 100 —25 10-8 
VTO-8950 9.5-10.5 +10 21.9 4+1 10 max +15 100 —20 10-8 
VTO-81000 10.0-10.25 +10 z15 0 min 15 max. +15 100 —15 10-8 
VTO-9000 SERIES 
Guaranteed Specifications at 25°C Case Temperature (0 to 65°C Operating Temperature) 
Power Power Tuning Voltage Limits Input Power 
Output Output (at each end of (1% Reg.) All 
Frequency Into50ohms _ Variation specified freq. range) Current Harmonics 
Range Minimum Maximum +VDC @ +VDC @ Voltage (mA) Typical Page 
Model (GHz) (dBm) (dB) Low Freq. High Freq. (VDC) Maximum (dBc) Number 
VTO-9032 0.32-0.64 +10 +2 0 min 20 max. +15 50 —14 10-12 
VTO-9050 0.5-1.0 +10 ad 0 min 20 max. +15 50 -10 10-12 
VTO-9068 0.68—1.36 +10 +2 0 min 20 max. +15 50 -14 10-12 
VTO-9090 0.9-1.6 +10 +2 +2 min 18 max. +15 50 —14 10-12 
VTO-9120 1.2-2.0 +10 +2 3+1 1242 +15 50 -14 10-13 
VTO-9130 1.3-2.3 +10 415 +2 min. 20 max. +15 50 -15 10-13 
VTO-9140 1.4-2.1 +10 zis 4+2 10+2 +15 50 -15 10-13 
MTO-8000 SERIES 
Guaranteed Specifications at -54°C to 85°C Case Temperature 
Power Power Tuning Voltage Limits Input Power 
Output Output (at each end of (1% Reg.) All 
Frequency Into50ohms _ Variation specified freq. range) Current Harmonics 
Range Minimum Maximum +VDC @ +VDC @ Voltage (mA) Typical Page 
Model (GHz) (dBm) (dB) Low Freq. High Freq. (VDC) Maximum (dBc) Number 
MTO-8040 0.4-0.6 +10 125 3.541 .5 38+8 +15 50 —10 10-18 
MTO-8060 0.6-0.9 +10 12.5 3+1 26+10/—8 +15 50 -—12 10-18 
MTO-8090 0.9-1.5 +10 125 a 30+10/-8 +15 50 -11 10-18 
MTO-8240 2.4-3.7 +10 +2.0 2+2/—1 30+8 +15 50 —10 10-18 
MTO-8360 3.6-4.3 +10 +2.0 8+2 24+4 +15 50 —22 10-18 
MTO-8650 6.5-8.6 +10 +2.0 241 20+4 +15 100 —18 10-18 
MTO-8950 9.5-10.5 +10 £2..5 4+1.5 10 max. +15 100 —20 10-18 
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Voltage Controlled Oscillators 


VOLTAGE CONTROLLED OSCILLATORS SELECTION GUIDE 


HTO SERIES 
Guaranteed Specifications at -54°C to +85°C Case Temperature 

Power Power Tuning Voltage Limits Input Power 

Output Output (at each end of (1% Reg.) All 

Frequency Into50ohms _ Variation specified freq. range) Current Harmonics 
Range Minimum Maximum +VDC @ +VDC @ Voltage (mA) Typical Page 

Model (GHz) (dBm) (dB) Low Freq. High Freq. (VDC) Maximum (dBc) Number 
HTO-0900 0.9-1.6 +10 12.5 3+2; -1 16+2 +15 50 -8 10-21 
HTO-1000 1.0-2.0 +10 42.5 2+1 15+5/-2 +15 50 -7 10-21 
HTO-2000 2.0—4.0 +10 42.5 1+2; —0.7 14+4 +15 100 —12 10-21 
HTO-2600 2.6—-5.2 +10 12.5 142; —0.7 14+4 +15 100 —12 10-21 
HTO-4000 4.0-8.0 +10 42.5 1+2; -0.5 14+4 +15 100 —12 10-22 
HTO-7500 7.5—-11.0 +10 +2.5 1+2; —0.5 14+4 +15 100 —15 10-22 
HTO-8000 8.0-12.4 +10 +2.5 2.541 .5 17+3 +10to+15 150 —20 10-22 
HTO-12000 12.4-18.0 +10 42.5 2.5+1.5 17+3 +10to+15 150 —20 10-22 


VTD SERIES 
Guaranteed Specifications at 80°C +5°C Case Temperature 
Pulling 
Power Figure Input Power 
Power Output Pushing (3:1 VSWR All (+1% regulation) 
Frequency Output Variation Tuning Voltage Limits Figure all phases) Harmonics Current 
Range (dBm) (dB) +VDC@ +VDC@ _ (MHz/V) (MHz) (dBc) Voltage (mA) Page 
Model (GHz) Minimum Maximum Low Freq. High Freq. Typical Typical Minimum (VDC) (Max) Number 
VTD-600 0.6—1.0 +13 #15 3.0+1.0 40+8 6 2 —20 +12 125 10-25 
VTD-2000 2.0-2.8 +13 +2.0 4.54+1.5 2543 6 2 —20 +12 125 10-25 
VTD-2800 2.8-3.8 +13 +2.0 4.5+1.5 25+3 6 2 —20 +12 125 10-25 
VTD-3800 3.8-4.9 +13 +2.0 4.5+1.5 25+3 10 3 —20 +12 125 10-25 
VTD-4900 4.9-6.1 +13 +2.0 4.5+1.5 25+3 10 5 —20 +12 125 10-25 
LNO-550, LOW NOISE VCO 
Guaranteed Specifications at -54°C to +85°C Case Temperature 
Power Phase 
Frequency Power Output Second- Noise Input 
Range Output Variation Drift Harmonic Tuning 50 kHz from Current 
(GHz) (dBm) (dB) (MHz) (dBc) Voltage Carrier @ +12 VDC Page 
Model Minimum Minimum Maximum Maximum Minimum (VDC) (dBc/Hz), Max. (mA), Max. Number 
LNO-550 .55-.775 +10 12.5 20 —10 +2.5+1 —110 50 10-28 
to 
+1743 
LNO-7800, LOW NOISE VCO 
Guaranteed Specifications at —54°C to +85°C Case Temperature 
Power Phase 
Power Output Second- Noise Input 
Frequency Output Variation Drift Harmonic Tuning 100 kHz from Current 
Range (dBm) (dB) (MHz) (dBc) Voltage Carrier @+15/-15 VDC Page 
Model (GHz) Minimum Maximum Maximum Minimum (VDC) (dBc/Hz), Max. (mA), Max. Number 
LNO-7800 7.8-8.5 +10 +25 150 —15 —2 to —20 —98 100/50 10-30 
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OAVANTEK 


VTO-8000 Series 
Varactor-Tuned Oscillators 


FEATURES 


e 300 MHz to 10.5 GHz Coverage 

e Fast Tuning 

e Fast Settling Time 

e +7 to +13 dBm Output Power 

e +1.5 dB Output Flatness 

e Hermetic Thin-Film Construction 


DESCRIPTION 


Avantek® VTO-8000 Series oscillators use a silicon transistor 
chip as a negative resistance oscillator. The oscillation fre- 
quency is determined by a silicon abrupt varactor diode acting 
as a voltage-variable capacitor in a thin-film microstripline 
resonator. This provides extremely fast tuning speed, limited 
primarily by the internal impedance of the user-supplied volt- 
age driver. With a low-impedance driver, the Avantek 
VTO-8580 can be swept through 800 MHz in less than 30 ns 
(see curve) and the other VTO-8000 Series oscillators have 
comparable tuning speeds. Fast settling is another feature of 
Avantek’s VTO-8000 Series oscillators. Typical settling times 
for the VTO-8090 are <200 kHz within one microsecond while 
the VTO-8490 and VTO-8950 settle to <2 MHz within two 
microseconds referenced to ten milliseconds. The VTO-8850, 
which provides typical 7.5 to 10.5 GHz tuning range, com- 
bines a bipolar transistor oscillator with a GaAs FET buffer 
stage. This GaAs FET buffer isolates the oscillator from vari- 
ations in load impedance for low frequency pulling, allows the 
oscillator to run lightly-loaded for low phase noise content and 
provides +10 dBm of minimum output power over the full tun- 
ing range. The VTO-8000 Series varactor-tuned oscillators 
are packaged in TO-8 transistor cans for simple installation in 
a conventional 50-ohm microstripline PC board. They are 
ideal for the most compact, lightweight commercial and mili- 
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QROUND 


+DC 
VOLTAGE CASE GROUND 


TO-8V, p. 16-49 


tary equipment designs. Test fixturing is also available for lab 
bench test applications. See page 15—10 for test fixture out- 
lines. 


APPLICATIONS 


Frequency agile systems, such as digitally controlled 
receivers and active jamming transmitters often use exter- 
nally linearized varactor-tuned oscillators. Avantek oscillators 
are relatively monotonic making external linearization easy 
using analog (opamp) or digital (EPROM) linearizing 
techniques. The Avantek VTO Series has been designed with 
a tuning input bypass capacitance which is sufficient to 
provide the necessary PF filtering action yet as low as possi- 
ble to maximize dV/dT characteristics for excellent tuning 
speeds. Used in a phase locked loop circuit, a VTO provides a 
receiver LO with stability equivalent to the reference oscillator 
(usually crystal controlled), yet variable in discrete steps or 
continuously depending on the PLL configuration. 


Another important aspect of VTOs used in LO application is 
their power vs. frequency flatness (+1.5 dB). This assures that 
once a receiver mixer is biased for best dynamic range the 
local oscillator drive will remain constant throughout the 
tuning range without complex leveling circuitry. 


« Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 


VTO-8000 Series 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 
Guaranteed Specifications @ 25°C Case Temperature (0° to +65°C Operating Temperature) 


Model No. VTO-8030 VTO-8040 VTO-8060 VTO-8080 VTO-8090 
Frequency Range, Min. 300-450 MHz 400-600 MHz 600-1000 MHz 800-1400 MHz 900-1600 MHz 
Power Output into 50-ohm Load, Min. 10 mW/+10 dBm 20 mW/+13 dBm 20 mW/+13 dBm 20 mW/+13 dBm 20 mW/+13 dBm 
Power Output Variation @ 25°C, Max. +1.5 dB +1.5 dB +1.5 dB +1.5 dB +1.5 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating 8 MHz 8 MHz 8 MHz 10 MHz 10 MHz 
Temperature, Typ. 
Pulling Figure (12 dB Return Loss), Typ. 20 MHz 20 MHz 25 MHz 25 MHz 25 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.6 MHz/V 0.6 MHz2/V 5 MHz/V 6 MHz/V 6 MHz/V 
Harmonics, Below Carrier, Typ. -15 dB —15 dB —15 dB —15 dB -15 dB 
Spurious Output Below Carrier, Min. -60 dB -—60 dB —60 dB —60 dB —60 dB 
Tuning Voltage, Typ. 
Low Frequency 544 VDC 341 VDC 341 VDC 2+1.5 VDC 2t1 VDC 
High Frequency 50410 VDC 4048 VDC 4048 VDC 35410 VDC 48+8/—-10 VDC 
Maximum Tuning Voltage +60 VDC +60 VDC +60 VDC +60 VDC +60 VDC 
Tuning Port Capacitance, Nom. 180 pF 180 pF 180 pF 180 pF 180 pF 
Phase Noise, Single Sideband, 
1 Hz Bandwidth, Typ. 
50 kHz From Carrier -114 dBc -114 dBc —110 dBc —100 dBc —100 dBc 
100 kHz From Carrier —120 dBc —120 dBc —117 dBc —107 dBc -107 dBc 
Input Power +1% Regulation 
Voltage, Nom. +15 VDC +15 VDC +15 VDC +15 VDC +15 VDC 
Current, Max. 50 mA 50 mA 50 mA 50 mA 50 mA 
Case Style TO-8V TO-8V TO-8V TO-8V TO-8V 
Model No. VTO-8100 VTO-8150 VTO-8200 VTO-8240 VTO-8300 
Frequency Range, Min. 1000-1400 MHz 1500-2500 MHz 2000-3000 MHz 2400-3700 MHz 3000-3500 MHz 
Power Output into 50-ohm Load, Min. 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 
Power Output Variation @ 25°C., Max. +1.5 dB +1.5 dB +1.5 dB +1.5 dB +1.5 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating 10 MHz 18 MHz 30 MHz 30 MHz 30 MHz 
Temperature, Typ. 
Pulling Figure (12 dB Return Loss), Typ. 25 MHz 35 MHz 35 MHz 35 MHz 35 MHz 
Pushing Figure, +15 VDC Supply, Typ. 6 MHz/V 6 MHz/V 6 MHz/V 6 MHz/V 6 MHz/V 
Harmonics, Below Carrier, Typ. -15 dB -15 dB -18 dB -—18 dB —18 dB 
Spurious Output Below Carrier, Min. -60 dB -60 dB -—60 dB —60 dB —60 dB 
Tuning Voltage, Typ. 
Low Frequency 31 VDC 2.541 VDC 2+2/—1 VDC 2+2/—1 VDC 3.5 VDC Min. 
High Frequency 20+4 VDC 4748 VDC 2044 VDC 3048 VDC 11 VDC Max. 
Maximum Tuning Voltage +60 VDC +60 VDC +45 VDC +45 VDC +30 VDC 
Tuning Port Capacitance, Nom. 180 pF 90 pF 45 pF 45 pF 45 pF 
Phase Noise, Single Sideband, 
1 Hz Bandwidth, Typ. 
50 kHz From Carrier —100 dBc —95 dBc —95 dBc —95 dBc —95 dBc 
100 kHz From Carrier —107 dBc -102 dBc —102 dBc —102 dBc —102 dBc 
Input Power +1% Regulation 
Voltage, Nom. +15 VDC +15 VDC +15 VDC +15 VDC +15 VDC 
Current, Max. 50 mA 50 mA 50 mA 50 mA 50 mA 
Case Style T0-8V TO-8V TO-8V TO-8V TO-8V 
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ELECTRICAL AND PERFORMANCE SPECIFICATIONS 
Guaranteed Specifications @ 25°C Case Temperature (0° to +65°C Operating Temperature) 


VTO-8000 Series 


Model No. VTO-8350 VTO-8360 VTO-8400 VTO-8420 VTO-8430 
Frequency Range, Min. 3500-4500 MHz 3600-4300 MHz 4000-4500 MHz 4200-5000 MHz 4300-5800 MHz 
Power Output into 50-ohm Load, Min. 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 
Power Output Variation @ 25°C., Max. +1.5 dB +1.5 dB +1.5 dB +1.5 dB +1.5 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating 36 MHz 35 MHz 45 MHz 45 MHz 60 MHz 
Temperature, Typ. 
Pulling Figure (12 dB Return Loss), Typ. 40 MHz 40 MHz 45 MHz 45 MHz 50 MHz 
Pushing Figure, +15 VDC Supply, Typ. 6 MHz/V 6 MHz/V 6 MHz/V 6 MHz/V 6 MHz/V 
Harmonics, Below Carrier, Typ. —20 dB —25 dB —25 dB —25 dB —25 dB 
Spurious Output Below Carrier, Min. —60 dB —60 dB -60 dB —60 dB —60 dB 
Tuning Voltage, Typ. 
Low Frequency 5.0 VDC Min. 842 VDC 2 VDC Min. 7.542.5 VDC 1.0 VDC Min. 
High Frequency 35 VDC Max. 24+4 VDC 14 VDC Max. 25+2.5/-4 VDC 20.0 VDC Max. 
Maximum Tuning Voltage +35 VDC +30 VDC +30 VDC +30 VDC +30 VDC 
Tuning Port Capacitance, Nom. 45 pF 45 pF 45 pF 45 pF 45 pF 
Phase Noise, Single Sideband, 
1 Hz Bandwidth, Typ. 
50 kHz From Carrier —100 dBc —100 dBc —90 dBc —90 dBc —90 dBc 
100 kHz From Carrier —108 dBc —108 dBc —97 dBc —97 dBc —97 dBc 
Input Power +1% Regulation 
Voltage, Nom. +15 VDC +15 VDC +15 VDC +15 VDC +15 VDC 
Current, Max. 50 mA 50 mA 50 mA 50 mA 50 mA 
Case Style TO-8V TO-8V TO-8V TO-8V TO-8V 
Model No. VTO-8490 VTO-8520 VTO-8540 VTO-8580 VTO-8650 
Frequency Range, Min. 4900-5900 MHz 5200-6100 MHz 5400-5900 MHz 5800-6600 MHz 6500-8600 MHz 
Power Output into 50-ohm Load, Min. 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 5 mW/+7 dBm 10 mW/+10 dBm 
Power Output Variation @ 25°C., Max. +1.5 dB +1.5 dB +1.5 dB +1.5 dB +1.5 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating 60 MHz 70 MHz 60 MHz 70 MHz 100 MHz 
Temperature, Typ. 
Pulling Figure (12 dB Return Loss), Typ. 50 MHz 70 MHz 50 MHz 70 MHz 15 MHz 
Pushing Figure, +15 VDC Supply, Typ. 6 MHz2/V 8 MHz/V 8 MHz/V 8 MHz/V 10 MHz/V 
Harmonics, Below Carrier, Typ. —25 dB —25 dB —15 dB -25 dB -20 dB 
Spurious Output Below Carrier, Min. —60 dB —60 dB -—60 dB -60 dB -60 dB 
Tuning Voltage, Typ. 
Low Frequency 5.542 VDC 5.542 VDC 8 VDC Min. 542.5 VDC 2+1 VDC 
High Frequency 24 +3/-4 VDC 2443 VDC 28 VDC Max. 24+3/-5 VDC 2045 VDC 
Maximum Tuning Voltage +30 VDC +30 VDC +30 VDC +30 VDC +30 VDC 
Tuning Port Capacitance, Nom. 45 pF 45 pF 45 pF 45 pF 26 pF 
Phase Noise, Single Sideband, 
1 Hz Bandwidth, Typ. 
50 kHz From Carrier —90 dBc —85 dBc —85 dBc —85 dBc —80 dBc 
100 kHz From Carrier —97 dBc —92 dBc —92 dBc —92 dBc -88 dbc 
Input Power +1% Regulation 
Voltage, Nom. +15 VDC +15 VDC +15 VDC +15 VDC +15 VDC 
Current, Max. 50 mA 50 mA 50 mA 50 mA 100 mA 
Case Style TO-8V TO-8V TO-8V TO-8V TO-8V 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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VTO-8000 Series 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications @ 25°C Case Temperature (0° to +65°C Operating Temperature) 


Model No. VTO-8790 VTO-8810 VTO-8850 VTO-8950 VTO-81000 
Frequency Range, Min. 7900-10100 MHz 8100-9100 MHz 8500-9600 MHz 9500-10500 MHz 10000-10250 MHz 
Power Output into 50-ohm load, Min. 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 
Power Output Variation @ 25°C., Max. +1.5 dB +1.5 dB +1.5 dB +1.5 dB +1.5 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating 130 MHz 110 MHz 110 MHz 160 MHz 160 MHz 
Temperature, Typ. 
Pulling Figure (12 dB Return Loss), Typ. 8 MHz 8 MHz 6 MHz 20 MHz 40 MHz 
Pushing Figure, +15 VDC Supply, Typ. 30 MHz/V 12 MHz/V 12 MHz/V 10 MHz/V 30 MHz/V 
Harmonics, Below Carrier, Typ. -—10 dB -15 dB —25 dB —20 dB -15 dB 
Spurious Output Below Carrier, Min. —60 dB —60 dB —60 dB —60 dB ~60 dB 
Tuning Voltage, Typ. 
Low Frequency 0 VDC 2 VDC Min. 542 VDC 4+1 VDC 0 VDC Min. 
High Frequency 3£2 VDC 16 VDC Max. 1345 VDC 10 VDC Max. 15 VDC Max. 
Maximum Tuning Voltage 2644 VDC +30 VDC +30 VDC +15 VDC +15 VDC 
Tuning Port Capacitance, Nom. 26 pF 26 pF 26 pF 26 pF 26 pF 
Phase Noise, Single Sideband, 
1 Hz Bandwidth, Typ. 
50 kHz From Carrier —80 dBc —80 dBc —82 dBc —78 dBc —78 dBc 
100 kHz From Carrier —88 dBc —88 dBc -90 dBc —85 dBc —85 dBc 
Input Power +1% Regulation 
Voltage, Nom. +15 VDC +15 VDC +15 VDC +15 VDC +15 VDC 
Current, Max. 100 mA 100 mA 100 mA 100 mA 100 mA 
Case Style TO-8V TO-8V TO-8V TO-8V TO-8V 
SCHEMATIC 
DC Blocking 
Capacitor 


See Note 1 
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Output 
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Tank 
Circuit 


O Tuning 


RF Bypass 
A Capacitor 


NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 
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VTO-8000 Series 


TYPICAL PERFORMANCE @ 25°C Case Temperature 


Power Output , dBm 
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Power Output , dBm 
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VTO-8040 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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Sensitivity vs. Tuning Voltage 
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VTO-8150 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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VTO-8000 Series 


TYPICAL PERFORMANCE (continued) 


Power Output , dBm 
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VTO-8420 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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Sensitivity vs. Tuning Voltage 
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VTO-8850 Power Output, Frequency and Modulation 
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VTO-8490 Power Output, Frequency and Moduiation 
Sensitivity vs. Tuning Voltage 
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VTO-8950 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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VTO-8000 Series 


TYPICAL PERFORMANCE (continued) 
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QAVANTEK 


VTO-9000 Series | 
Hyperabrupt Varactor-Tuned Oscillators 


FEATURES 


@ 320 MHz to 2.3 GHz Coverage 

e Fast Tuning 

e Fast Settling Time 

e +20 VDC Max Tuning Voltage 

e 10 mW Output Power 

e +2.0 dB Output Flatness 

e Hermetic Thin-Film Construction 


DESCRIPTION 

Avantek® VTO-9000 Hyperabrupt Series oscillators use a 
silicon transistor chip as a negative resistance oscillator. The 
oscillation frequency is determined by a silicon hyperabrupt 
varactor diode acting as a voltage-variable capacitor in a thin- 
film microstripline resonator. This provides extremely fast 
tuning speed, limited primarily by the internal impedance of 
the user-supplied voltage driver. 


This family of oscillators is similar to the standard commercial 
VTO-8000 Series except for the incorporation of a silicon 
hyperabrupt varactor tuning diode. This enables the oscillator 
to be tuned over the specified range in less than 20 volts rather 
than 40 to 50 volts in conventional oscillators. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


QROUND 


+V. 
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+DC 
VOLTAGE CASE GROUND 


TO-8V, p. 16-49 


The VTO-9000 Series VTOs are packaged in TO-8 transistor 
cans for simple installation in a conventional 50-ohm 
microstripline PC board. They are ideal for most compact, 
lightweight commercial and military equipment designs. 


Test fixturing is also available for lab bench test applications. 
See page 15—10 for test fixture outlines. 


APPLICATIONS 


The VTO-9000 Series oscillators may be used in the same ap- 
plications as VTO-8000 series oscillators. The VTO-9000 Se- 
ries is the desired choice for superior linearity and modulation 
sensitivity requirements. 


Guaranteed Specifications @ 25°C Case Temperature (0° to +65°C Operating Temperature) 


Model No. VTO-9032 VTO-9050 VTO-9068 VTO-9090 
Frequency Range, Min. 320-640 MHz 500-1000 MHz 680-1360 MHz, 900-1600 MHz 
Power Output into 50-ohm Load, Min. 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 
Power Output Variation @ 25°C, Max. +2 dB +2 dB +2 dB +2 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating 12 MHz 20 MHz 20 MHz 20 MHz 
Temperature, Typ. 

Pulling Figure (12 dB Return Loss), Typ. 20 MHz 20 MHz 25 MHz 25 MHz 
Pushing Figure, +15 VDC Supply, Typ. 5 MHz/V 5 MHz/V 6 MHz/V 6 MHz/V 
Harmonics, Below Carrier, Typ. -14 dB -10 dB —14 dB —14 dB 
Spurious Output Below Carrier, Min. -60 dB -60 dB -—60 dB -60 dB 
Tuning Voltage, Typ. 

Low Frequency, Min. 0 VDC 0 VDC 0 VDC 2 VDC 

High Frequency, Max. 20 VDC 20 VDC 20 VDC 18 VDC 
Maximum Tuning Voltage +20 VDC +20 VDC +20 VDC +20 VDC 
Tuning Port Capacitance, Nom. 200 pF 200 pF 190 pF 190 pF 
Phase Noise, Single Sideband, 

1Hz Bandwidth, Typ. 

50 kHz From Carrier —95 dBc —100 dBc —95 dBc —100 dBc 

100 kHz From Carrier —103 dBc —108 dBc —103 dBc —108 dBc 
Input Power, +1% Regulation 

Voltage, Nom. +15 VDC +15 VDC +15 VDC +15 VDC 

Current, Max. 50 mA 50 mA 50 mA 50 mA 
Case Style TO-8V TO-8V TO-8V TO-8V 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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VTO-9000 Series 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 
Guaranteed Specifications @ 25°Case Temperature (0° to +65°C Operating Temperature) 


Model No. VTO-9120 VTO-9130 VTO-9140 
Frequency Range, Min. 1200-2000 MHz 1300-2300 MHz 1400-2100 MHz 
Power Output into 50-ohm load, Min. 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 
Power Output Variation @ 25°C, Max. +2 dB +1.5 dB +1.5 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating 25 MHz 25 MHz 30 MHz 
Temperature, Typ. 

Pulling Figure (12 dB Return Loss), Typ. 25 MHz 50 MHz 45 MHz 
Pushing Figure, +15 VDC Supply, Typ. 10 MHz2/V 10 MHz/V 10 MHz/V 
Harmonics, Below Carrier, Typ. -14 dB —15 dB -15 dB 
Spurious Output Below Carrier, Min. —60 dB —60 dB —60 dB 
Tuning Voltage, Typ. 

Low Frequency 341 VDC 2 VDC Min. 4+2 VDC 

High Frequency 1242 VDC 20 VDC Max. 1042 VDC 
Maximum Tuning Voltage +20 VDC + 20 VDC +20 VDC 
Tuning Port Capacitance, Nom. 100 pF 100 pF 100 pF 
Phase Noise, Single Sideband, 

1 Hz, Bandwidth, Typ. 

50 kHz From Carrier -97 dBc —97 dBc —97 dBc 

100 kHz From Carrier —105 dBc —105 dBc —105 dBc 
Input Power, +1% Regulation 

Voltage, Nom. +15 VDC +15 VDC +15 VDC 

Current, Max. 50 mA 50 mA 50 mA 
Case Style TO-8V TO-8V TO-8V 
SCHEMATIC 


See Note 1 
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NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 
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VTO-9000 Series 


TYPICAL PERFORMANCE @ 25°C Case Temperature 


VTO-9032 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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VTO-9050 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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VTO-9068 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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VTO-9032 Normalized Phase Noise @ 640 MHz 
S.S.B. Power Spectral Density 
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VTO-9050 Normalized Phase Noise @ 1000 MHz 
S.S.B. Power Spectral Density 
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VTO-9000 Series 


TYPICAL PERFORMANCE @ 25°C Case Temperature (continued) 


VTO-9090 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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VTO-9120 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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VTO-9130 Power Potput, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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Typical VTO-9090 Noise @ 1000 MHz 
Single Sideband Phase Noise 
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VTO-9120 Normalized Phase Noise @ 2000 MHz 
S.S.B. Power Spectral Density 
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VTO-9130 Normalized Phase Noise @ 2300 MHz 
S.S.B. Power Spectral Density 
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VTO-9000 Series 


TYPICAL PERFORMANCE @ 25°C Case Temperature (continued) 


VTO-9140 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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LOG £ (f), dBc/Hz 


VTO-9140 Normalized Phase Noise @ 2100 MHz 
S.S.B. Power Spectral Density 
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QAVANTEK 


MTO-8000 Series 
Extended Temperature Range 
Varactor-Tuned Oscillators 


FEATURES 


400 MHz to 10.5 GHz Coverage 

10 mW Output Power 

Hermetic Thin-Film Construction 
High Reliability Screening Available 
—54°C to +85°C Temperature Range 


DESCRIPTION 


Avantek® MTO-8000 Series oscillators are extended tem- 
perature range versions of the widely used VTO-8000 Series 
commercial varactor-tuned oscillators. They are designed, 
manufactured, tested and guaranteed to perform over the full 
temperature range of —54° to +85°C. For applications 
demanding even higher reliability, screened units (“R” series) 
are also available. 


The MTO-8000 Series varactor-tuned oscillators are pack- 
aged in TO-8 transistor cans for simple installation in a 
conventional 50-ohm microstripline PC board. They are ideal 
for the most compact, lightweight, commercial and military 
equipment designs. 


APPLICATIONS 


Frequency agile systems, such as digitally controlled 
receivers and active jamming transmitters, often use exter- 
nally linearized varactor-tuned oscillators. Avantek oscillators 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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TO-8V, p. 16-49 


are relatively monotonic making external linearization easy 
using analog (opamp) or digital (EPROM) linearization tech- 
niques. The Avantek MTO Series has been designed with a 
tuning input bypass capacitance which is sufficient to provide 
the necessary RF filtering action, yet as low as possible to 
maximize dV/dT characteristics to maintain excellent tuning 
speeds. Used in a phase locked loop circuit, a MTO Series 
VTO provides a receiver LO with stability equivalent to the 
reference oscillator (usually crystal controlled), yet variable in 
discrete steps or continuously depending on the PLL 
configuration. 


Another important aspect of MTO Series VTOs for LO applica- 
tion is their power vs. frequency and temperature (+2.5 dB). 
This assures that once a receiver mixer is biased for best 
dynamic range the local oscillator drive will remain constant 
throughout the tuning range without complex leveling 
circuitry. 


« Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 


MTO-8000 Series 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications — 54° to +85°C Case Temperature Into a 50-ohm Load 


Model No. MTO-8040 MTO-8060 MTO-8090 MTO-8240 
Frequency Range, Min. 400-600 MHz 600-900 MHz 900-1500 MHz 2400-3700 MHz 
Power Quiput into 50-ohm Load, Min. 10 mW/+10 dBm 10 mW/+10dBm 10 mW/+10 dBm 10 mW/+10 dBm 
Power Output Variation, Max. +2.5 dB +2.5 dB +2.5 dB +2 dB 
Operating Case Temperature Range —54° to +85°C —54° to +85°C —54° to +85°C —54° to +85°C 
Frequency Drift Over Operating 28 MHz 35 MHz 40 MHz 120 MHz 
Temperature, Max. 
Pulling Figure (12 dB Return Loss), 40 MHz 20 MHz 20 MHz 55 MHz 
Max. @ 25°C 
Pushing Figure, +15 VDC Supply, 1.5 MHz/V 10 MHz/V 8 MHz/V 7.5 MH2/V 
Max. @ 25°C 
Harmonics, Below Carrier, Typ. -10 dB -—12 dB —11 dB —10dB 
Spurious Output Below Carrier, Min. —60 dB -60 dB -60 dB —60 dB 
Tuning Voltage, Typ. 
Low Frequency 3.541.5 VDC 3+1 VDC 2t1 VDC 2+2/—1 VDC 
High Frequency 38+8 VDC 26+10/-8 VDC 30+10/-8 VDC 3048 VDC 
Maximum Tuning Voltage +60 VDC +50 VDC +50 VDC +50 VDC 
Tuning Port Capacitance, Nom. 190 pF 190 pF 190 pF 50 pF 


Phase Noise, Single Sideband, 
1 Hz Bandwidth, Typ. 


50 kHz From Carrier —114 dBc —110 dBc —100 dBc —95 dBc 
100 kHz From Carrier —120 dBc —117 dBc —107 dBc —102 dBc 
Input Power, +1% Regulation 
Voltage, Nom. +15 VDC +15 VDC +15 VDC +15 VDC 
Current, Max. 50 mA 50 mA 50 mA 50 mA 
Case Style | TO-8V TO-8V TO-8V TO-8V 
Model No. MTO-8360 MTO-8650 MTO-8950 
Frequency Range, Min. 3600-4300 MHz 6500-8600 MHz 9500-10500 MHz 
Power Quiput into 50-ohm Load, Min. 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 
Power Output Variation, Max. +2 dB +2 dB +2.5 dB 
Operating Case Temperature Range —54° to +85°C —54° to +85°C —54° to +85°C 
Frequency Drift Over Operating 80 MHz 185 MHz 260 MHz 
Temperature, Max. 
Pulling Figure (12 dB Return Loss), 60 MHz 30 MHz 30 MHz 
Max. @ 25°C 
Pushing Figure, +15 VDC Supply, 6 MHz/V 30 MHz/V 20 MHz/V 
Max. @ 25°C 
Harmonics, Below Carrier, Typ. —22 dB —18 dB —20 dB 
Spurious Output Below Carrier, Min. —60 dB —60 dB —60 dB 
Tuning Voltage, Typ. 
Low Frequency 8t2 VDC 2+1 VDC 4+1.5 VDC 
High Frequency 2444 VDC 2044 VDC 10 VDC Max. 
Maximum Tuning Voltage +40 VDC +30 VDC +15 VDC 
Tuning Port Capacitance, Nom. 50 pF 26 pF 26 pF 


Phase Noise, Single Sideband, 
1 Hz Bandwidth, Typ. 


50 kHz From Carrier —100 dBc —80 dBc —75 dBe 

100 kHz From Carrier —108 dBc —88 dBc —82 dBc 
Input Power, +1% Regulation 

Voltage, Nom. +15 VDC +15 VDC +15 VDC 

Current, Max. 50 mA 100 mA 100 mA 
Case Style TO-8V TO-8V TO-8V 
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SCHEMATIC 


Series 
Feedback 


See Note 1 


Tank 
Circuit 


Output 
Matching 


MTO-8000 Series 


DC Blocking 
Capacitor 


0 RFour 


O Tuning 


RF Bypass 


a Capacitor 


Note 1: DC bias lines (not shown) have internal decoupling capacitors. 
TYPICAL PERFORMANCE @ 25°C Case Temperature 
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MTO-8000 Series 


TYPICAL PERFORMANCE (continued) 


KEY: +25°C 
ee — 
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MTO-8060 Power Output, Frequency and Modulation 
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Power Output , dBm 
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MTO-8090 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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QAVANTEK 


HTO Series 
Extended Temperature Hyperabrupt 
Varactor-Tuned Oscillators 


FEATURES 


Buffered Fundamental Oscillator 
Extremely Fast Tuning 

Low Tuning Voltage (less than 20V) 
10 mW Minimum Output Power 
Hermetic Thin-Film Construction 
—54°C to +85°C Temperature Range 


DESCRIPTION 


Avantek® HTO Series hyperabrupt varactor-tuned fundamen- 
tal oscillators combine a negative-resistance transistor oscil- 
lator with a buffer amplifier (in most models) in a compact, her- 
metically-welded TO-8 or Avanpak package. The frequency 
of oscillation is determined by a hyperabrupt varactor diode 
acting as a voltage-variable capacitor in a thin-film micro- 
stripline resonant circuit. As with conventional (or abrupt) 
varactor-tuned oscillators, this design provides extremely 
high tuning rates, limited primarily by the internal impedance 
of the user-supplied tuning voltage source. 


An integral buffer amplifier stage isolates the oscillator from 
variations in load impedance, minimizing frequency pulling 
while producing a full +10 dBm minimum output power level. 
This permits the HTO Series oscillator to be used without 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications — 54° to +85°C Case Temperature 


900 MHz to 18 GHz Coverage *VTUNE 


+DC 
VOLTAGE CASE GROUND 


TO-8V, p. 16-49 


QROUND 


OX-2, p. 16-33 


external amplifiers or isolators. In addition, the combination of 
lightly-loaded oscillator with matched buffer amplifier 
produces a clean output signal with low spurious levels. 


APPLICATIONS 


HTO Series oscillators have the frequency agility and reli- 
ability necessary for EW and ECM systems. They can be 
qualified to high-reliability and military specifications appro- 
priate to thin-film hybrid components. 


HTO series oscillators are compatible with digital to analog 
converters. Their excellent tuning linearity (particularly for 
small frequency shifts) may eliminate the requirement for 
external linearizers and support circuits that make tuning 
slower, increase system costs, and reduce reliability. 


Model No. HTO-0900 


Frequency Range, Min. 900-1600 MHz 


Power Output into 50-ohm Load, Min. 10 mW/+10 dBm 
Power Output Variation, Max. +2.5 dB 
Operating Case Temperature Range —54° to +85°C 
Frequency Drift Over Operating 20 MHz 
Temperature, Typ. 

Pulling Figure (12 dB Return Loss), Typ. 25 MHz 
Pushing Figure, +15 VDC Supply, Typ. 6 MHz/V 
Harmonics, Below Carrier, Typ. -8 dB 
Spurious Output Below Carrier, Min. —60 dB 
Tuning Voltage, Typ. 

Low Frequency 3+2/-1 VDC 

High Frequency 1642 VDC 
Maximum Tuning Voltage +20 VDC 
Tuning Port Capacitance, Nom. 190 pF 
Phase Noise, Single Sideband, 

1 Hz Bandwidth, Typ. 

50 kHz From Carrier —100 dBc 

100 kHz From Carrier —108 dBc 
Input Power, +1% Regulation 
Voltage, Nom. +15 VDC 
Current, Max. 50 mA 
Case Style TO-8V 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


HTO-1000 HTO-2000 HTO-2600 
1000-2000 MHz 2000-4000 MHz 2600-5200 MHz 
10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 

+2.5 dB +2.5 dB +2.5 dB 
—54° to +85°C —54° to +85°C —54° to +85°C 
45 MHz 90 MHz 90 MHz 
25 MHz 10 MHz 18 MHz 
10 MHz/V 15 MHz/V 25 MHz/V 
—7 dB —12dB —12 dB 
—60 dB -—60 dB -—60 dB 
2+1 VDC 1+2/-0.7 VDC 14+2/-0.7 VDC 
15+5/-2 VDC 1444 VDC 1444 VDC 
+20 VDC +20 VDC +20 VDC 
190 pF 55 pF 55 pF 
—90 dBc -—90 dBc -—85 dBc 
—98 dBc —100 dBc —95 dBc 
+15 VDC +15 VDC +15 VDC 
50 mA 100 mA 100 mA 
TO-8V TO-8V TO-8V 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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HTO Series 
ELECTRICAL AND PERFORMANCE SPECIFICATIONS (continued) 


Model No. HTO-4000 HTO-7500 HTO-8000 HTO-12000 
Frequency Range, Min. 4000-8000 MHz 7500-11000 MHz 8000-12400 MHz 12400-18000 MHz 
Power Output into 50-ohm Load, Min. 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 
Power Output Variation, Max. +2.5 dB +2.5 dB +2.5 dB +2.5 dB 
Operating Case Temperature Range —54° to +85°C —54° to +85°C —54° to +85°C —54° to +85°C 
Frequency Drift Over Operating 130 MHz 250 MHz 250 MHz 400 MHz 
Temperature, Typ. 

Pulling Figure (12 dB Return Loss), Typ. 12 MHz 50 MHz 20 MHz 70 MHz 
Pushing Figure, +15 VDC Supply, Typ. 35 MHz/V 45 MHz/V 10 MH2/V 5 MHz/V 
Harmonics, Below Carrier, Typ. —12 dB —15 dB —20 dB -20 dB 
Spurious Output Below Carrier, Min. —60 dB -—60 dB ~60 dB 60 dB 
Tuning Voltage, Typ. 

Low Frequency 1+2/-0.5 VDC 14+2/-0.5 VDC 2.5+1.5 VDC 2.54+1.5 VDC 

High Frequency 1444 VDC 1444 VDC 1743 VDC 1743 VDC 
Maximum Tuning Voltage +20 VDC +20 VDC +20 VDC +20 VDC 
Tuning Port Capacitance, Nom. 55 pF 50 pF 50 pF 50 pF 


Phase Noise, Single Sideband, 
1 Hz Bandwidth, Typ, 


50 kHz From Carrier —80 dBc —60 dBc —50 dBc —48 dBc 
100 kHz From Carrier —90 dBc —70 dBc —60 dBc —57 dBc 
Input Power, +1% Regulation 
Voltage, Nom. +15 VDC +15 VDC +10 to +15 VDC +10 to +15 VDC 
Current, Max. 100 mA 100 mA 150 mA 150 mA 
Case Style TO-8V TO-8V OX-2 OX-2 
SCHEMATIC 
DC Blocking 
Capacitor 


Output 
Matching --0 RFour 


Series 
Feedback 


See Note 1 


Tank 


Circuit O Tuning 


RF Bypass 


Capacitor 
Note 1: DC bias lines (not shown) 
have internal decoupling capacitors. == = 
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TYPICAL PERFORMANCE @ -54° to +85°C Case Temperature 


HTO Series 


KEY: +25°C 


Power Output , dBm 


Power Output , dBm 


Frequency, GHz 
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HTO-0900 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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HTO-2000 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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Power Output , dBm 


Frequency, GHz 


Power Output , dBm 


Frequency, GHz 


Power Output , dBm 


Frequency, GHz 


10-23 


HTO-—1000 Power Output, Frequency and Modulation 


Modulation Sensitivity, MHz/V 
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HTO Series 


TYPICAL PERFORMANCE (continued) 


KEY: +25°C 
+85°C— —— — 
~54°C 


HTO-8000 Power Output, Frequency and Modulation 
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Power Output , dBm 


HTO—12000 Power Output, Frequency and Modulation 
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QAVANTEK 


VTD Series 
Buffered Varactor-Tuned Oscillators 


FEATURES 


e Very Fast Tuning and Settling Rates 

e Integral Buffer Stages 

e 20 mW Output Power 

e Low Harmonic and Spurious Levels 

@ Minimum Frequency Pulling and Pushing 
e Extremely Compact and Lightweight 

e Can be Qualified to MIL Specifications 


DESCRIPTION 


The VTD Series silicon abrupt varactor-tuned oscillators with 
integral buffer amplifiers are packaged in a hermetic dual- 
inline package 0.97 by 0.498 by 0.2 in., weighing less than 
0.2 oz. The oscillator and buffer stages are fabricated on 
precision-finished alumina substrates using advanced thin- 
film technology and Avantek silicon transistor chips. 


Internal buffering isolates the oscillator from variations in load 
impedance, minimizing frequency pulling while producing 
+13 dBm of output power. This permits the VTD to be used 
without external buffer amplifiers or wideband isolators. In 
addition, the combination of a lightly-loaded silicon transistor 
oscillator and a matched buffer provides a clean output signal 
with low harmonic content and a minimum of spurious signals. 


The small size and mass of the VTD permits them to be main- 
tained at their optimum operating temperature with a small, 


VTD SERIES SPECIFICATIONS 
Guaranteed Specifications 80°+5°C Case Temperature 


GROUND 


+V TUNE 


VTD, p. 16-51 


low power heater. This isolates the oscillator from variations in 
ambient temperature—minimizing frequency drift. 


APPLICATIONS 


VTD Series oscillators have the frequency agility, fast settling 
times and dependability required for ECM systems and can be 
qualified to MIL specifications. They are also ideal for many 
commercial applications including instrumentation, phase- 
locked local oscillators and other communications equipment. 


Special order versions of the VTD Series are available for 
operation over the —54° to +85°C temperature range. Low 
noise versions are also available on special order. 


Test fixturing is also available for lab bench test application. 
See page 15-10 for test fixture outlines. 


Model No. VTD-600 VTD-2000 VTD-2800 VTD-3800 VTD-4900 
Frequency Range, Min. 600-1000 MHz 2000-2800 MHz 2800-3800 MHz 3800-4900 MHz 4900-6100 MHz 
Power Output into 50-ohm Load, Min. 20 mW/+13 dBm 20 mW/+13 dBm 20 mW/+13 dBm 20 mW/+13 dBm 20 mW/+13 dBm 
Power Output Variation @ 85°C, Max. +1.5 dB +2 dB +2 dB +2 dB 
Operating Case Temperature Range +80°£5°C +80°+5°C +80°£5°C +80°£5°C +80°+5°C 
Frequency Drift, Over Temperature, Typ. —0.6 MHz/°C —0.6 MHz/°C —0.6 MHz/°C —1.0 MHz/°C —1.0 MHz/°C 
Pulling Figure (6 dB Return Loss), Typ. 2 MHz 2 MHz 3 MHz 5 MHz 
Pushing Figure, +12 VDC Supply, Typ. 6 MHz/V 6 MH2/V 6 MHzlV 10 MHz/V 10 MHz/V 
Harmonics, Below Carrier, Min. —20 dB —20 dB -—20 dB -20 dB 
Spurious Output Below Carrier, Min. —60 dB —60 dB —60 dB —60 dB 
Tuning Voltage, Typ. 

Low Frequency 341 VDC 4.5+1.5 VDC 4.541.5 VDC 4.5+1.5 VDC 4.5+1.5 VDC 

High Frequency 4048 VDC 2543 VDC 2543 VDC 2543 VDC 2543 VDC 
Maximum Tuning Voltage +60 VDC +30 VDC +30 VDC +30 VDC +30 VDC 
Tuning Port Capacitance, Nom. 190 pF 50 pF 50 pF 50 pF 
Frequency Settling Time (at < 3 ms) Typ. 1.0 MHz 1.0 MHz 1.0 MHz 1.0 MHz 1.0 MHz 
Phase Noise, Single Sideband, 

1 Hz Bandwidth, Typ. 

50 kHz From Carrier —105 dBc —98 dBc —97 dBc —93 dBc —92 dBc 

100 kHz From Carrier —110 dBc —106 dBc —105 dBc —103 dBc —100 dBc 
Input Power, +1% Regulation 

Voltage, Nom. +12 VDC +12 VDC +12 VDC +12 VDC +12 VDC 

Current, Max. 125 mA 125 mA 125 mA 125 mA 125 mA 
Case Type VTD VTD VTD VTD 


Avantek, Inc. .» 481 Cottonwood Drive, Milpitas, CA. 95035 
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VTD Series 


SCHEMATIC 


DC Blocking 
Capacitor 


Laney RFour 


Output 
Matching 


Series 
Feedback te - 
Stage 


See Note 1 9 Tuning 


Tank 
Circuit 


RF Bypass 


L Capacitor 


NOTE: DC bias lines (not shown) have internal decoupling capacitors. 
TYPICAL PERFORMANCE @ 80° + 5°C Case Temperature 


Frequency Changes vs. Settling Time Noise Comparison 
Low to High, Full Band Step Single Sideband Phase Noise 
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VTD Series 


TYPICAL PERFORMANCE (continued) 


VTD-—2000 Power Output and Tuning Voltage 
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VTD-3800 Power Output and Tuning Voltage 
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VTD-2800 Power Output and Tuning Voltage 
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VTD-—4900 Power Output and Tuning Voltage 
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QAVANTEK 


LNO-550 
Low Noise 
Varactor-Tuned Oscillator 


FEATURES 

e Low FM/Phase Noise 

e 10 mW Minimum Output Power 

e Low Cost 

e Reliable Thin-Film Hybrid Construction 
e Hermetic TO-8 Miniature Package 


DESCRIPTION 


The Avantek® LNO-550 varactor-tuned oscillator has been 
designed specifically for low noise applications. The oscillator 
uses a silicon transistor chip with a silicon abrupt tuning 


QROUND 


+DC 
VOLTAGE CASE GROUND 


TO-8V, p. 16-49 


The LNO-550 is packaged in a hermetic TO-8 transistor can 
for simple installation in conventional 50-ohm microstripline 
PC boards. It is ideal for compact, lightweight military and 


varactor in a thin-film microstrip circuit. 


commercial equipment designs. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications @ —54° to +85°C Case Temperature 


Parameter 


Specifications 


Frequency Range, Min. 
Output Power, Min. 
Power Variation, Max. 
Drift, Max. 
Pulling @ 25°C, Max. (12 dB Return Loss) 
2nd Harmonics, Min. 
Course Tuning Voltage 
Maximum Tuning Voltage 
Tuning Modulation Sensitivity Range @ 25°C, Max. 
Single Sideband Phase Noise @ 25°C 
50 kHz from Carrier, Typ. 
50 kHz from Carrier, Max. 
Power Input 
+12 VDC, Max. 
Case Type 


SCHEMATIC 


550-775 MHz 

+10 dBm 

+2.5 dB 

20 MHz: 

10 MHz 

—10 dBc 

+2.5+1 to +1743 VDC 
+20 

45 to 6 MHz/V 


—112 dBe/Hz 
—110 dBc/Hz 


50 mA 
TO-8V 


Series 
Feedback 


DC Blocking 
Capacitor 


[0 RFour 


Output 
Matching 


See Note 1 
Tank ‘ 
RF Bypass 
| Capacitor 
NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 
ERTS EE LTE ETS A EIS LS OS LE SS TS SS EE LE as ED OEE TE PALES AOL EL TE TO TAIL ONIN TE STEED ILI EL Re CLIT LIE RE TEL PE TAS RE II IIE ROLLE We TCE STS LITE PLE RELLY) 
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TYPICAL PERFORMANCE @ 25°C Case Temperature 


Single Sideband Phase Noise @ 550 MHz 
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LNO-550 Series 


Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 


Modulation Sensitivity, MHz/V 


5 18 «2 A 27 «30 
jee cians vDC 


+ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 


QAVANTEK 


LNO-7800 
Low Noise 
Varactor-Tuned Oscillator 


FEATURES 

Low FM/Phase Noise 

ideal for Phase Locking 

Low Power Consumption 

10 mW Minimum Output Power 
Reliable Thin-Film Hybrid Construction 
Hermetic Miniature Package 


DESCRIPTION 


The Avantek® LNO-7800 varactor-tuned oscillator is specifi- 
cally designed for low noise performance in the X-Band fre- 
quency range. The oscillator utilizes a silicon transistor chip 
along with a silicon abrupt diode in a thin-film microstrip circuit. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications @ —54° to + 85°C Case Temperature 


(2) PLACES 


LNO-7800, p. 16-22 


This type of oscillator has comparable noise performance to 
Gunn oscillators currently in use with significant savings in 
input power consumption. The LNO-7800 is packaged in a 
hermetic, low profile Avanpak™ case and is available with or 
without RF connectors. It is well-suited for military or com- 
mercial equipment where size, weight or noise performance is 
critical. 


Parameter Specifications 
Frequency Range, Min. 7800-8500 MHz 
Output Power, Min. +10 dBm 
Power Variation, Max. +2.5 dB 
Drift, Max. 150 MHz 
Pulling Max. (12 dB Return Loss) 8 MHz 
2nd Harmonics, Min. —15 dBc 
Tuning Voltage —2 to-20 VDC 
Maximum Tuning Voltage —25 VDC 
Tuning Modulation Sensitivity, Max. 125 MHz/V 
Phase Noise 
10 kHz from Carrier, Typ. —72 dBc/Hz 
100 kHz from Carrier, Max. —98 dBc/Hz 
100 kHz from Carrier, Typ. —100 dBc/Hz 
1 MHz from Carrier, Typ. —128 dBc/Hz 
Power Input 
+15 VDC, Max. 100 mA 
—15 VDC, Max. 50 mA 
Case Type LNO-7800 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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LNO-7800 


SCHEMATIC 


Transmission 


Line 


Tuning 


—Viune 


+ 


Series 
Feedback 


= Buffer 


Amplifier 
To |} RF 


Varactor 


NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 


TYPICAL PERFORMANCE @ 25°C Case Temperature 
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Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 


DIELECTRICALLY-STABILIZED 
OSCILLATORS 


PRODUCT DESCRIPTION ............... 11-2 
MODEL NUMBER SELECTION GUIDE ...... 11-3 


DSO PRODUCTS 


e DSO-1000-10 ..................... 11-4 
#DSO-1000=13 wcacccecaxvuecnteacneas 17 
e DSO-1000-20 ............2..2-224. 11-9 
© DSO-2000-10 2... ccc cence eens TIT 
e DSO-2000-13 ...............--2-. 11-14 
* DSO-2000 -20 concen ese e eee e ee 11-17 


QAVANTEK 


GENERAL DESCRIPTION 

The dielectric resonator is, in many ways, similar to the 
resonant cavity and may be used in the same types of oscil- 
lator and filter applications. It is made from a high dielectric- 
constant material, within which an electromagnetic field can 
be confined and made to resonate. The resonant frequency is 
determined by the physical dimensions of the dielectric 
rectangle or disc, the dielectric constant of the material and, to 
a varying degree, by the supporting and containing structure. 


Mechanical tuning is achieved by bringing the tuning screw 
closer to the dielectric resonator, thereby modifying the reso- 
nant frequency of the TE,,; mode to an increased value. The 
reason for such behavior of the resonant frequency is 
explained in the cavity perturbation theory. Namely, when a 
metal wall of a cavity is moved inward, the resonant frequency 
will decrease if the stored energy is predominantly electric. 
Otherwise, when the stored energy close to the metal wall is 
mostly magnetic, as is the case in Avantek’s shielded TE,,, 
dielectric resonators, the resonant frequency increases when 
the wall moves inward. 


In the electronically tuned DSO, a varactor in association with 
a microstripline is made to resonate around the dielectric 
resonator frequency. This resonant circuit is electromag- 
netically coupled to the dielectric resonator, forming a pair of 
mutually coupled resonant circuits. By varying the varactor 
capacitance with the bias voltage, the resonant frequency of 
the dielectric resonator, coupled to a varactor-microstrip on 
one side and a 50-ohm microstripline on the other, can now be 
tuned. 


The dielectrically-stabilized oscillator (DSO) uses a dielectric 
resonator as its frequency-determining element. When the 
dielectric material is properly selected, the variations in dielec- 
tric constant vs. temperature and the dimensions of the reso- 
nant structure vs. temperature tend to cancel out, providing 
relatively good temperature-vs.-frequency stability. Essen- 
tially, the DSO offers frequency accuracy and stability 
between that of a crystal oscillator/multiplier chain or crystal- 
controlled phase-locked oscillator and that of a varactor-tuned 
oscillator supplied with very well-regulated bias and tuning 
voltages. It features significantly lower power consumption 
than a crystal-controlled (multiplier or PLL) oscillator and a 
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Dielectrically-Stabilized Oscillators 
Product Description 


significantly higher reliability since it is very simple and uses 
far fewer components. Its relatively high-Q provides good 
noise performance and, since the dielectric resonator is a 
solid structure, is less susceptible to vibration than a cavity- 
stabilized oscillator. 


The Avantek DSO Series oscillators combine the 
dielectrically-stabilized oscillator with an integral buffer 
amplifier. This minimizes oscillator-to-load coupling for higher 
external Q and minimum frequency pulling due to variations in 
load impedance of phase. 


CONSTRUCTION 

Avantek fundamental dielectrically-stabilized oscillators are 
constructed using ceramic substrates and thin-film construc- 
tion techniques. Discrete transistors and capacitors are 
bonded directly to the ceramic substrate. All resistors are thin- 
film tantalum-nitride and are heat treated for stability. Exact 
resistor values are achieved using laser trimmers. 


Hermeticity and reliability are assured by filling each com- 
pleted oscillator package with an inert atmosphere, welding 
the lids in place and leak testing. Avantek dielectrically stabi- 
lized oscillators can be qualified to high reliability and MIL 
specifications appropriate to hybrid thin-film components. 


APPLICATIONS 

Avantek dielectrically stabilized oscillators (DSOs) provide 
excellent solutions to systems requiring signal sources with 
low phase noise, high temperature stability, and excellent 
frequency accuracy. 


Microwave systems requiring these high technology devices 
include built-in test equipment (BITE), ECM receivers, 
altimeters, weather and airborne radars, missile trans- 
ponders, telecommunications, and satellite communication 
systems. 


Avantek’s DSO-1000 Series is best suited for fixed frequency 
requirements spanning the 3 GHz to 18 GHz frequency 
range. The DSO-2000 Series is the choice for applications 
which require small mechanically-tuned bandwidths 
(+25 MHz typically). 


« Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book, 


DSO Selction Guide 


Model Number Selection Guide 


DSO — 112450-—13 R 


DSO Series Indicator 
1 = DSO-1000 Series 
2 = DSO-2000 Series 


Center Frequency 
User Specified to the 
Megahertz 


Power Output Option 
10 = +10 dBm Output 
13 = +13 dBm Output 
20 = +20 dBm Output 


Add ”R” for Avantek ”R” 
Series Screening. Leave 
Blank if Not Required. 


Avantek’s DSO Part Number Selection Guide allows the end +20 dBm power output option while others are offered at 
user to choose the desired DSO Series oscillator, output +13 dBm output power only. 

frequency, and power output option. Contact your nearest Avantek direct sales engineer, manu- 
Please refer to the respective Series specification sheets facturer’s representative, and/or distributor for assistance in 
when identifying a part number since some units offer a ordering Avantek DSO products. 

Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA.95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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OAVANTEK 


DSO-1000-10 Series 

Fixed Tuned Dielectrically- 
Stabilized Oscillators 

6 to 18 GHZ 


FEATURES 


e Customer Specified Fixed 
Frequencies From 6 to 18 GHz 

e Thin-Film Construction 

e 10 mW Power Out 


APPLICATIONS 


e Fixed Tuned Local Oscillators 
— Built-in Test Equipment (BITE) 
IFM Front-Ends 
Missile Transponders 
ECM Receivers 
Altimeters 


RFI FILTER 7 
DC CONNECTOR GROUND 


OD-10, OD-20, p. 16-29 


e Communication Systems 


DESCRIPTION 


The DSO-1000-10 Series dielectrically-stabilized oscillators 
use high-Q dielectric resonators and GaAs FET transistors 
which produce highly stable low noise oscillators that operate 
over wide temperature ranges and in severe environmental 
conditions. They use much less power and have far fewer 
components than crystal oscillators; their high Q provides 
good noise performance; and, since the dielectric resonator is 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at -54° to +85°C Case Temperature 
Model No. See Page 11-3 For Model Number Selection 


a solid structure (thin-film hybrid construction is used through- 
out), they are far less susceptible to vibration than cavity-sta- 
bilized VCOs. Oscillator-to-load coupling is minimized by an 
internal buffer amplifier resulting in higher Q and minimum fre- 
quency pulling due to load variations. All Avantek DSOs are 
housed in hermetically sealed packages with field replaceable 
SMA connectors. 


Frequency Range’ 


6000-11999 MHz 


12000-18000 MHz 


Power Output into 50-ohm Load, Min. 10 mW/+10dBm 10 mW/+10 dBm 
Power Output Variation Over Temperature, Max. 3 dB 
Frequency Accuracy (Under All Conditions) Max.? 0.1% 
Temperature Stability, Max. +0.05% +0.05% 
Pulling Figure (12 dB Return Loss), Max. +£0.02% +0.02% 
Pushing Figure, +15 VDC Supply, Max. +0.001% +0.001% 
Harmonics, Below Carrier, Max. —20 dBc —20 dBc 
Spurious Output Below Carrier, Max. —60 dBc —60 dBc 
Phase Noise, Single Sideband 
1 Hz Bandwidth, Typical 
10 kHz From Carrier —90 dBc —80 dBc 
100 kHz From Carrier —102 dBc —95 dBc 
Input Power 
Voltage +15+.5 VDC +15+.5 VDC 
Current, Max. 75 mA 
Case Style OD-10 
Weight, Max. 2.0 oz. 


NOTES: 1. Center frequencies are customer selectable and may be specified to the MHz. Center frequencies are set at +25°C See page 11-3 for part num- 


ber selection. 


2. The oscillator will stay within the frequency accuracy of the customer specified frequency under all conditions including the full temperature range, 


load pulling, frequency pushing, and aging. 


Avantek, Inc. 


« 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld eales office for further Information. Listings are In the back of thie Data Book. 


DSO-1000-10 Series 


SCHEMATIC 


Output 
Buffer 

DC Blockin 
pas Capacitor - 


a) R Four 


Matching Network 


Dielectric 
Resonator 


Series 
Feedback 


NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 


TYPICAL PERFORMANCE @ 25°C Case Temperature 


DSO-106000-10 
Single Sideband Phase Noise 
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DSO-1000-10 Series 


TYPICAL PERFORMANCE (continued) 


DSO-116500-10 
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OAVANTEK 


DSO-1000-13 Series 

Fixed Tuned Dielectrically- 
Stabilized Oscillators 

3 to 12 GHZ 


FEATURES 


e Customer Specified Fixed 
Frequencies From 3 to 12 GHz 


APPLICATIONS 


e Fixed Tuned Local Oscillators 
Built-in Test Equipment (BITE) 


e Thin-Film Construction — IFM Front-Ends 

e 20 mW Power Out — Missile Transponders == 
— ECM Receivers De CONNECTOR GROUND 
— Altimeters OD-60, OD-70, 


e Communication Systems 


DESCRIPTION 


The DSO-1000-13 Series dielectrically-stabilized oscillators 
use high-Q dielectric resonators and silicon bipolar transistors 
which produce highly stable low noise oscillators that operate 
over wide temperature ranges and in severe environmental 
conditions. They use much less power and have far fewer 
components than crystal oscillators; their high Q provides 
good noise performance; and, since the dielectric resonator is 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at -54° to +85°C Case Temperature 
Model No. See Page 11-3 For Model Number Selection 


OD-80, p. 16-31 


a solid structure (thin-film hybrid construction is used through- 
out), they are far less susceptible to vibration than cavity-sta- 
bilized VCOs. Oscillator-to-load coupling is minimized by an 
internal buffer amplifier resulting in higher Q and minimum fre- 
quency pulling due to load variations. All Avantek DSOs are 
housed in hermetically sealed packages with field replaceable 
SMA connectors. 


Frequency Range’ 3000-4499 MHz 4500-7999 MHz 8000-11999 MHz 
Power Output into 50-ohm Load, Min. 20 mW/+13 dBm 20 mW/+13 dBm 20 mW/+13 dBm 
Power Output Variation Over Temperature, Max. 3 dB 3 dB 3 dB 
Frequency Accuracy (Under All Conditions) Max.? 0.1% 0.1% 0.1% 
Temperature Stability, Max. +0.05% +0.05% +0.05% 
Pulling Figure (12 dB Return Loss), Max. £0.02% +0.02% +0.02% 
Pushing Figure, +15 VDC Supply, Max. +.001% +0.001% +0.001% 
Harmonics, Below Carrier, Max. —20 dBc —20 dBc —20 dBc 
Spurious Output Below Carrier, Max. —60 dBc —60 dBc —60 dBc 
Phase Noise, Single Sideband 
1 Hz Bandwidth, Typical 
10 kHz From Carrier —100 dBc —100 dBc —90 dBc 
100 kHz From Carrier —125 dBc —125 dBc —115 dBc 
Input Power 
Voltage +154.5 VDC +15+.5 VDC +15+.5 VDC 
Current, Max. 100 mA 75 mA 150 mA 
Case Style OD-60 OD-70 OD-80 
Weight, Max. 6.5 oz. 4.5 oz. 3.0 oz. 


NOTES: 1. Center frequencies are customer selectable and may be specified to the MHz. Center frequencies are set at +25°C See page 11-3 for part num- 


ber selection. 


2. The oscillator will stay within the frequency accuracy of the customer specified frequency under all conditions including the full temperature range, 


load pulling, frequency pushing, and aging. 


+ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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DSO-1000-13 Series 


SCHEMATIC 
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TYPICAL PERFORMANCE @ 25°C Case Temperature 
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Matching Network 
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NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 
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QAVANTEK 


DSO-1000-20 Series 

Fixed Tuned Dielectrically- 
Stabilized Oscillators 

3 to 12 GHZ 


FEATURES 


e Customer Specified Fixed 
Frequencies From 3 to 12 GHz 
e Thin-Film Construction 


APPLICATIONS 


e Fixed Tuned Local Oscillators 
Built-in Test Equipment (BITE) 
IFM Front-Ends 


e 100 mW Power Out — Missile Transponders 
— ECM Receivers 
— Altimeters OD-60, OD-70, 
e Communication Systems OD-80, p. 16-31 


DESCRIPTION 


The DSO-1000-20 Series dielectrically-stabilized oscillators 
use high-Q dielectric resonators and silicon bipolar transistors 
which produce highly stable low noise oscillators that operate 
over wide temperature ranges and in severe environmental 
conditions. They use much less power and have far fewer 
components than crystal oscillators; their high Q provides 
good noise performance; and, since the dielectric resonator is 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at -54° to +85°C Case Temperature 
Model No. See Page 11-3 For Model Number Selection 


a solid structure (thin-film hybrid construction is used through- 
out), they are far less susceptible to vibration than cavity-sta- 
bilized VCOs. Oscillator-to-load coupling is minimized by an 
internal buffer amplifier resulting in higher Q and minimum fre- 
quency pulling due to load variations. All Avantek DSOs are 
housed in hermetically sealed packages with field replaceable 
SMA connectors. 


Frequency Range’ 3000-4499 MHz 4500-7999 MHz 8000-11999 MHz 
Power Output into 50-ohm Load, Min. 100 mW/+20 dBm 100 mW/+20 dBm 100 mW/+20 dBm 
Power Output Variation Over Temperature, Max. 3 dB 3 dB 3 dB 
Frequency Accuracy (Under All Conditions) Max.? 0.1% 0.1% 0.1% 
Temperature Stability, Max. +0.05% +0.05% +0.05% 
Pulling Figure (12 dB Return Loss), Max. +£0.02% +£0.02% +£0.02% 
Pushing Figure, +15 VDC Supply, Max. +.001% +0.001% +0.001% 
Harmonics, Below Carrier, Max. —20 dBc —20 dBc —20 dBc 
Spurious Output Below Carrier, Max. —60 dBc —60 dBc —60 dBc 
Phase Noise, Single Sideband 
1 Hz Bandwidth, Typical 
10 kHz From Carrier —100 dBc —100 dBc —90 dBc 
100 kHz From Carrier —125 dBc —125 dBc —115 dBc 
Voltage +15+.5 VDC +15+.5 VDC +15+.5 VDC 
Current, Max. 250 mA 250 mA 300 mA 
Case Style OD-60 OD-70 OD-80 
Weight, Max. 6.5 oz. 4.5 oz. 3.0 oz. 


NOTES: 1. Center frequencies are customer selectable and may be specified to the MHz. Center frequencies are set at +25°C See page 11-3 for part num- 


ber selection. 


2. The oscillator will stay within the frequency accuracy of the customer specified frequency under all conditions including the full temperature range, 


load pulling, frequency pushing, and aging. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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DSO-1000-20 Series 


SCHEMATIC 
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NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 


TYPICAL PERFORMANCE @ 25°C Case Temperature 


veertnienelians DSO-103700-20 
Single Sideband Phase Noise 


CU ET ET 
a | || 
SMH 
CMT PRS 

HHS Seo 
LUT TT TT ET 
_ LUT TT | T) 


+ 
10k 100k --0 -40 -20 0 +20 +40 +60 +80 +100 
> Pues Frequency, Hz Temperature,°C 


Phase Noise, dBc 


DSO-106000-20 DSO-106000-20 
Single Sideband Phase Noise 


TMT TTT TTT Tt 

| | | 

Hed pst te 

soo TM EET 

ae SHC 
TE ET EE 


Phase Noise, dBc 
Power Output , dBm 


-140 
-160 
100k -20 0 +40 +60 +80 +100 
Rees Foc (tei Hz _—_—— °C 
DSO-109700-20 DSO-109700-20 


Single Sideband Phase Noise 


PTT PT TT 
UI TIM fe =9.7GHe | III 
ee 
ee a 

HCH a : 
a a 
LLU | ETE 


10k 100k -60 -40 -20 ft) +20 +40 +60 +80 +100 
" Fourier Frequency, Hz Temperature,°C 


Phase Noise, dBc 


BEL Ee ttt nde 2 Os EE ET EER EES OE ESOS SN hs ERD LINES DINE 8 ARES ESRI OLLIE I Sst aE RD hic SIE NEE DOTA NG ie AAI IE CAO Te PTS PA IDES ATES CSL EE SI SEE a ES ELIS AE i AS SOE i a aS SO ee RS Se 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 
11-10 


OAVANTEK 


DSO-2000-10 Series 

Mechanically Tuned 
Dielectrically-Stabilized Oscillators 
6 to 18 GHz 


FEATURES APPLICATIONS 
e Customer Selectable Fixed e Mechanically Tuned Local 

Frequencies from 6 to 18 GHz Oscillators . atoll 
e Tuning Range +10 to +25 MHz — Built-in Test Equipment (BITE) 


e Thin-Film Construction 


IFM Front Ends 


RFI FILTER 


e 10 mW Power Output ~ rea Transponders DC CONNECTOR : GROUND 
— ECM Receivers OD-12, OD-22, p. 16-30 
— Altimeters 


e Communication Systems 


DESCRIPTION 


The DSO-2000-10 Series dielectrically-stabilized oscillators 
are derivatives of the DSO-1000 series of DSOs. These oscil- 
lators incorporate a mechanical tuning adjustment allowing up 
to +25 MHz of tuning range. The design of the mechanical 
tuner allows frequency adjustments with better than 1 MHz 
resolution and virtually no backlash. Frequency stability and 
susceptibility to shock and vibration are not compromised by 
this unique, rugged design. Mechanical tuning stops are pro- 
vided to ensure against tuner damage and loss of package 
hermeticity. Expected tuner life exceeds 250 cycles. 


These DSOs use high-Q dielectric resonators and GaAs FET 
transistors which operate over wide temperature ranges and 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at -54 to +85°C Case Temperature 


in severe environmental conditions. They use much less 
power and have far fewer components than crystal oscillators; 
their high Q provides good noise performance; and, since the 
dielectric resonator is a solid structure (thin-film hybrid con- 
struction is used throughout), they are far less susceptible to 
vibration than cavity stabilized VCOs. Oscillator-to-load cou- 
pling is minimized by an internal buffer amplifier resulting in 
higher Q and minimum frequency pulling due to load vari- 
ations. Please see page 11-2 for a descriptive explanation 
of mechanical tuning. 


All Avantek DSOs are housed in hermetically sealed pack- 
ages with field replaceable SMA connectors. 


Model No. See Page 11-3 For Mode! Number Selection 
Frequency Range’ 6000-7999 MHz 
Mechanical Tuning Range, Min. +10 MHz 
Power Output into 50-ohm Load, Min. 10 mW/+10 dBm 
Power Output Variation Over Temperature, Max. 3 dB 
Frequency Accuracy (Under All Conditions) Max.? 0.1% 
Temperature Stability, Max. +0.05% 
Pulling Figure (12 dB Return Loss), Max. +£0.02% 
Pushing Figure, +15 VDC Supply, Max. +0.001% 
Harmonics, Below Carrier, Max. —20 dBc 
Spurious Output Below Carrier, Max. —60 dBc 
Phase Noise, Single Sideband 

1 Hz Bandwidth, Typical 

10 kHz From Carrier —90 dBc 
100 kHz From Carrier —102 dBc 

Input Power 

Voltage +15+.5 VDC 

Current, Max. 75 mA 
Case Style OD-22 
Weight, Max. 3.0 oz. 


8000-11999 MHz 12000-18000 MHz 


+25 MHz +25 MHz 
10 mW/+10 dBm 10 mW/+10 dBm 
3 dB 3 dB 
0.1% 0.1% 
+0.05% +0.05% 
+0.02% +0.02% 
+0.001% +0.001% 
—20 dBc —20 dBc 
—60 dBc —60 dBc 
—90 dBc —80 dBc 
—102 dBc —95 dBc 
+15+.5 VDC +15+.5 VDC 
75 mA 75 mA 
OD-22 OD-12 
3.0 02. 2.0 oz. 


NOTES: 1. Center frequencies are customer selectable and may be specified to the MHz. Center frequencies are set at +25°C. See page 11-3 for part num- 


ber selection. 


2. The oscillator will stay within the frequency accuracy of the customer specified frequency under all conditions including the full temperature range, 


load pulling, frequency pushing, and aging. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 


DSO-2000-10 Series 


SCHEMATIC 
Mechanical 
Tuner 
| Output 
Buffer 
Slage ee Blocking 
it 
Dielectric apacitor 
Resonator Matching Network ¢ O RFour 


Transmission Line 


Series 
Feedback 


iad NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 


TYPICAL PERFORMANCE @ 25°C Case Temperature 
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DSO-2000-10 Series 


TYPICAL PERFORMANCE (continued) 
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QAVANTEK 


DSO-2000-13 Series 

Mechanically Tuned 
Dielectrically-Stabilized Oscillators 
3 to 12 GHz 


FEATURES 


e Customer Specified Fixed 

Frequencies from 3 to 12 GHz 
e Tuning Range +6 to +25 MHz 
e Thin-Film Construction 


e Mechanically Tuned Local 
Oscillators 
— Built-in Test Equipment (BITE) 
IFM Front Ends 
Missile Transponders 


— Radars RFI FILTER ateis 
e 100 mW Power Output ~ ECM Receivers DC CONNECTOR a 
— Altimeters OD-62, OD-72, 
e Communication Systems OD-82, p. 16-32 
APPLICATIONS 
DESCRIPTION 


The DSO-2000-13 Series dielectrically-stabilized oscillators 
are derivatives of the DSO-1000 series of DSOs. These oscil- 
lators incorporate a mechanical tuning adjustment allowing up 
to +25 MHz of tuning range. The design of the mechanical 
tuner allows frequency adjustments with better than 1 MHz 
resolution and virtually no backlash. Frequency stability and 
susceptibility to shock and vibration are not compromised by 
this unique, rugged design. Mechanical tuning stops are pro- 
vided to ensure against tuner damage and loss of package 
hermeticity. Expected tuner life exceeds 250 cycles. 


These DSOs use high-Q dielectric resonators and silicon bi- 
polar resistors which operate over wide temperature ranges 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at -54 to +85°C Case Temperature 
Model No. See Page 11-3 For Model Number Selection 


and in severe environmental conditions. They use much less 
power and have far fewer components than crystal oscillators; 
their high Q provides good noise performance; and, since the 
dielectric resonator is a solid structure (thin-film hybrid con- 
struction is used throughout), they are far less susceptible to 
vibration than cavity stabilized VCOs. Oscillator-to-load cou- 
pling is minimized by an internal buffer amplifier resulting in 
higher Q and minimum frequency pulling due to load vari- 
ations. Please see page 11-2 for a descriptive explanation 
of mechanical tuning. 


All Avantek DSOs are housed in hermetically sealed pack- 
ages with field replaceable SMA connectors. 


Frequency Range’ 
Mechanical Tuning Range, Min. +6 MHz 
Power Output into 50-ohm Load, Min. 


Power Output Variation Over Temperature, Max. 3 dB 

Frequency Accuracy (Under All Conditions) Max.? 0.1% 

Temperature Stability, Max. +0.05% 
Pulling Figure (12 dB Return Loss), Max. £0.02% 
Pushing Figure, +15 VDC Supply, Max. +.001% 
Harmonics, Below Carrier, Max. —20 dBc 
Spurious Output Below Carrier, Max. —60 dBc 


Phase Noise, Single Sideband 
1 Hz Bandwidth, Typical 


10 kHz From Carrier —100 dBc 
100 kHz From Carrier —125 dBc 
Input Power 
Voltage +154.5 VDC 
Current, Max. 100 mA 
Case Style OD-62 
Weight, Max. 7.5 oz. 


3000-4499 MHz 


20 mW/+13 dBm 


4500-79899 MHz 


+10 MHz 


20 mW/+13 dBm 


+25 MHz 


8000-11999 MHz 


20 mW/+13 dBm 


3 dB 3 dB 
0.1% 0.1% 
+0.05% +0.05% 
+0.02% +0.02% 
+0.001% +0.001% 
—20 dBc —20 dBc 
—60 dBc —60 dBc 
—100 dBc —90 dBc 
—125 dBc -115 dBc 
+15+.5 VDC +15+.5 VDC 
75 mA 150 mA 
OD-72 OD-82 
5.5 oz. 3.5 oz. 


NOTES: 1. Center frequencies are customer selectable and may be specified to the MHz. Center frequencies are set at +25°C. See page 11-3 for part num- 


ber selection. 


2. The oscillator will stay within the frequency accuracy of the customer specified frequency under all conditions including the full temperature range, 


load pulling, frequency pushing, and aging. 


Avantek, Inc. - 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of thie Data Book. 


DSO-2000-13 Series 


SCHEMATIC 


Mechanical 

Tuner 
Output 
Buffer 


Stage DC Blocking 
Dielectric Capacitor 
Resonator Matching Network ve O RFour 


Series 
Feedback 


= NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 


TYPICAL PERFORMANCE @ 25°C Case Temperature 
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DSO-2000-13 Series 


TYPICAL PERFORMANCE (continued) 


DSO-203700-13 DS0-203700-13 
Single Sideband Phase Noise Power and Frequency vs. Temperature 

-20 3703 16 

“#0 3702 +15 ¢ 
a -60 all z o— oa S 
g -80 o e x 
3 ool I LT TTI 70 “3 8 
3 120 CHM SS F s000 H2 8 
= ot LU ET ETT é 


+10 
10k 100k -60 -~40 -20 0 +20 +40 +60 +80 +100 
" Fourler Frequency, Hz Temperature,°C 


LST SR eA EAR MS IE AL IE ON a UC ELUATE PI EEDA REDE BE IIL LIE PDE LL, FEEL CLE, DOES E DELP AE ENE TERIAL LAS LEBEL ARIE PRL MINEO EAE AA Fig AE bP EE Ob SE Tg Ve Oe a Ro PIR TOSS RES AT 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of thls Data Book. 
11-16 


QOAVANTEK 


DSO-2000-20 Series 

Mechanically Tuned 
Dielectrically-Stabilized Oscillators 
3 to 12 GHz 


FEATURES 


e Customer Specified Fixed 
Frequencies from 3 to 12 GHz 

e Tuning Range +6 to +25 MHz 

e Thin-Film Construction 

e 100 mW Power Output 


APPLICATIONS 


e Mechanically Tuned Local 
Oscillators 
— Built-in Test Equipment (BITE) 
IFM Front Ends 
Missile Transponders 


— Radars 
— ECM Receivers ae era 
— Altimeters i 


e¢ Communication Systems 


DESCRIPTION 


The DSO-2000-20 Series dielectrically-stabilized oscillators 
are derivatives of the DSO-1000 series of DSOs. These oscil- 
lators incorporate a mechanical tuning adjustment allowing up 
to +25 MHz of tuning range. The design of the mechanical 
tuner allows frequency adjustments with better than 1 MHz 
resolution and virtually no backlash. Frequency stability and 
susceptibility to shock and vibration are not compromised by 
this unique, rugged design. Mechanical tuning stops are pro- 
vided to ensure against tuner damage and loss of package 
hermeticity. Expected tuner life exceeds 250 cycles. 


These DSOs use high-Q dielectric resonators which operate 
over wide temperature ranges and in severe environmental 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at -54 to +85°C Case Temperature 
Model No. See Page 11-3 For Model Number Selection 


conditions. They use much less power and have far fewer 
components than crystal oscillators; their high Q provides 
good noise performance; and, since the dielectric resonator is 
a solid structure (thin-film hybrid construction is used through- 
out), they are far less susceptible to vibration than cavity stabi- 
lized VCOs. Oscillator-to-load coupling is minimized by an 
internal buffer amplifier resulting in higher Q and minimum fre- 
quency pulling due to load variations. Please see page 11-2 
for a descriptive explanation of mechanical tuning. 


All Avantek DSOs are housed in hermetically sealed pack- 
ages with field replaceable SMA connectors. 


Frequency Range’ 
Mechanical Tuning Range, Min. +6 MHz 
Power Output into 50-ohm Load, Min. 


Power Output Variation Over Temperature, Max. 3 dB 

Frequency Accuracy (Under All Conditions) Max.? 0.1% 

Temperature Stability, Max. +0.05% 
Pulling Figure (12 dB Return Loss), Max. +0.02% 
Pushing Figure, #15 VDC Supply, Max. +.001% 
Harmonics, Below Carrier, Max. —20 dBc 
Spurious Output Below Carrier, Max. —60 dBc 


Phase Noise, Single Sideband 
1 Hz Bandwidth, Typical 


10 kHz From Carrier —100 dBc 
100 kHz From Carrier —125 dBc 
Input Power 
Voltage +15+.5 VDC 
Current, Max. 250 mA 
Case Style OD-62 
Weight, Max. 7.5 oz. 


3000-4499 MHz 


100 mW/+20 dBm 


4500-7999 MHz 8000-11999 MHz 
+10 MHz +25 MHz 


100 mW/+20 dBm 100 mW/+20 dBm 
3 dB 3 dB 
0.1% 0.1% 

+0.05% +0.05% 
+0.02% +0.02% 
+0.001% +0.001% 
—20 dBc —20 dBc 
—60 dBc —60 dBc 
—100 dBc —90 dBc 
—125 dBc —115 dBc 
+15+.5 VDC +15+.5 VDC 
250 mA 300 mA 
OD-72 OD-82 
5.5 oz. 3.5 oz. 


NOTES: 1. Center frequencies are customer selectable and may be specified to the MHz. Center frequencies are set at +25°C. See page 11-3 for part num- 


ber selection. 


2. The oscillator will stay within the frequency accuracy of the customer specified frequency under all conditions including the full temperature range, 


load pulling, frequency pushing, and aging. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


e Contact your local representative, distributor or field sales office for further Information. Listinge are in the back of this Data Book. 


DSO-2000-20 Series 


SCHEMATIC 


Mechanical 

Tuner 
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Dielectric Capacitor 
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Series 
Feedback 


NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 


TYPICAL PERFORMANCE @ 25°C Case Temperature 
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DSO-2000-20 Series 
TYPICAL PERFORMANCE (continued) 
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QAVANTEK 


PRODUCT DESCRIPTION 

Avantek offers an ever expanding line of YIG-Tuned Oscilla- 
tors in two temperature ranges with frequency expansion into 
the millimeter band. Frequency coverage from 0.5 to 50 GHz, 
combined with the industry’s highest output power levels, 
lowest phase noise, harmonics, and smallest package size 
make these YTOs unique. 


All Avantek YIG-Tuned fundamental transistors, used in both 
commercial and military applications, share a number of 
unique features which add to the performance and assured 
reliability under severe conditions. All are built using thin-film 
construction which offers uniformity and repeatability. Pack- 
aging is in a hermetically sealed case filled with a dry inert 
atmosphere to exclude all moisture and corrosive elements 
from the internal components. 


Tuning curves, liningVS- four for the Avantek YTOs are 
extremely linear with deviation typically between 0.05% and 
0.2%. In addition to the main tuning coil, each YTO has a low 
inductance FM tuning coil. This coil is in close proximity to the 
YIG sphere and is used to fine-tune the oscillator frequency, to 
phase lock the YTO, or to frequency modulate the output 
signal. The sensitivity of this port is much less than that of the 
main tuning coil, but it has a much wider 3 dB bandwidth and 
permits input modulation or control signals to deviate the 
output frequency by as much as 15 to 100 MHz at up to a 
1 MHz rate. Also, the rate can be increased to greater than 
10 MHz with the removal of the FM feedthrough capacitors. 


The power output remains flat within 3.0 to 6.0 dB over the 
entire tuning range. 


Series 
The entire Avantek YTO line is divided into several series 
depending on the application or requirement. 


A brief description is provided for each series, as well as a 
quick selection guide to determine the series vs. frequency 
range, and catalog page number. 


Y!IG-Tuned Oscillators: 

Standard Temperature Range(0° to +65°C) 
Frequency coverage is from 0.5 to 18 GHz in octave band, 
multi-octave band, and wideband segments. This series also 
includes the low phase noise bipolar oscillators, low harmonic 
oscillators and oscillators with tracking filter units. Included in 
the multi-octave band region is the new one-inch cube 
packaged unit initially covering the 4 to 12.4 GHz band. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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YIG-Tuned Oscillators 
Product Description 


All units are designed for wideband applications in receivers 
and instruments where tuning linearity, phase noise, and 
spectral purity are crucial. They make ideal oscillators for 
frequency agile receivers and spectrum analyzers, and are 
excellent as signal sources for microwave sweep generators 
and synthesizers. 


YIG-Tuned Oscillators: 
Millimeter Band 


These YTOs provide frequency coverage from 18.0 GHz up 
to 50.0 GHz in both the 0° to +65°C, T..., (18-50 GHz) and 
—54° to +85°C, T.,., (18 to 26.5 and 26.5 to 40 GHz) versions. 


The Avantek millimeter series oscillators are all fundamental 
output GaAs FET units offering similar advantages as the 
lower frequency units. 


The frequency ranges are divided into various bands such as 
18 to 26.5 GHz, 26.5 to 40 GHz and 33 to 50 GHz for standard 
use. Other ranges offered are ideal for applications with a 
doubler or tripler to meet the higher frequency standard 
waveguide bands. 


Avantek millimeter units offer the advantage of low power 
consumption (3.0W) compared to the approximately 15W 
necessary to power a GUNN or Impatt diode oscillator in 
similar frequencies. 


Overall, the Avantek Millimeter Band YTOs are an excellent 
choice for all applications where efficiency, tuning linearity 
and spectral purity are important. They are ideal local oscilla- 
tors for frequency agile receivers and spectrum analyzers, 
and make excellent signal sources for microwave sweep 
generators and synthesizers. 


YIG-Tuned Oscillators: 
Extended Temperature Range (—54° to +85°C) 


Avantek extended temperature range YTOs are designed 
and manufactured to offer excellent performance and high 
MTBFs over the —54° to +85C° temperature range. They also 
meet the environmental conditions of MIL-E-5400 and 
MIL-E-16400. 


This family of YTOs offers complete 1 to 18 GHz frequency 
coverage and are ideal for systems requiring signal sources 
with moderate power levels, excellent tuning linearity, low 
spurious outputs, and flat power output vs. frequency 
characteristics. 


+ Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 


YIG-TUNED OSCILLATORS SELECTION GUIDE 


YiG-Tuned Oscillators 


OCTAVE BAND OSCILLATORS 
Guaranteed Specifications @ 0° to +65°C Case Temperature 


Frequency Second 
Power Power Drift Over Harmonic 
Frequency Output @ 25°C Variation Temperature Below 
Model Range (dBm) (dB) (MHz) Carrier @ 25°C Page 
Number (GHz) Minimum Maximum Maximum Minimum Number 
AV-7104 1.0-2.2 +16 3 10 -15 12-6 
AV-7203 2-4 +14 3 10 —12 12-6 
AV-7204 2-4 +16 3 10 —20 12-6 
AV-7224 2-4 +20 3 10 -12 12-6 
AV-7403 4-8 +13 6 20 -12 12-7 
AV-7453 4-8 +17 6 20 —12 12-7 
AV-7443 4-8 +20 6 20 -12 12-7 
AV-77011 7-11 +17.8 6 25 —12 12-7 
AV-7871 812.4 +14.8 6 25 -12 12-7 
AV-7872 8-12.4 +17.8 6 25 —12 12-7 
AV-7873 8-12.4 +20 6 25 -12 12-7 
AV-71241 12-18 +13 6 40 —12 12-7 
AV-71251 12-18 +16 6 40 —12 12-7 
AV-71261 12-18 +19 6 40 —12 12-7 
MULTI-OCTAVE BAND OSCILLATORS 
Guaranteed Specifications @ 0° to +65°C Case Temperature 
Frequency Second Harmonic 
Power Power Drift Over Below Carrier 
Frequency Output @ 25°C Variation Temperature @ 25°C 
Model Range (dBm) (dB) (MHz) (dBc) Page 
Number (GHz) Minimum Maximum Maximum Minimum Number 
AV-70502 0.5-2 +14.8 6 10 —10 12-10 
AV-7124 1-4 +14.8 6 10 -12 12-10 
AV-7236 2-6 +13 6 15 —12 12-10 
AV-7288 2-8 +20 6 20 -8 12-10 
AV-7238 2-8 +14.8 6 20 -12 12-10 
AV-72B8 2-8 +23 6 20 10 12-11 
AV-72010 2-10 +14 6 20 -—12 12-11 
AV-74010 4-10 +16 6 20 —12 12-11 
AV-76018 6-18 +14.8 6 40 -10 12-11 
AV-77016 7-16 +17 6 40 -12 12-11 
AV-78318 8-18 +10 6 40 —12 12-11 
AV-78218 8-18 +14.8 6 40 -—12 12-11 
AV-78518 8-18 +17.8 6 40 -12 12-11 
AV-78020 8-20 +13 8 40 -12 12-11 
AV-71220 12-20 +16 6 40 -15 12-11 
MULTI-OCTAVE BAND OSCILLATORS—ONE-INCH CUBE PACKAGE 
Guaranteed Specifications @ 0° to +65°C Case Temperature 
Frequency Second 
Power Power Drift Over Harmonic 
Frequency Output @ 25°C Variation Temperature Below 
Range (dBm) (dB) (MHz) Carrier @ 25°C Page 
(GHz) Minimum Maximum Maximum Minimum 


WIDEBAND OSCILLATORS 
Guaranteed Specifications @ 0° to +65°C Case Temperature 


Power 
Frequency Output @ 25°C 

Model Range (dBm) 
Number (GHz) Minimum 
AV-74018 4-18 17 
AV-73018 3-18 13 
AV-72018 2-18 13 
AV-72012 2-12.4 16 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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12-3 


Frequency 
Drift Over 
Temperature 


(MHz) 


Maximum 


40 
40 
30 
25 


Second 


Harmonic 


Below 


Carrier @ 25°C 
Minimum 


~10 
-8 
—8 
—10 


Page 
Number 
12-16 
12-16 
12-16 
12-16 


« Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 


YIG-Tuned Oscillators 


YIG-TUNED OSCILLATORS SELECTION GUIDE (continued) 


LOW NOISE BIPOLAR OSCILLATORS 
Guaranteed Specifications @ 0° to +65°C Case Temperature 


Frequency 
Power Power Drift Over Second Harmonic 
Frequency Output @ 25°C Variation Temperature @ 25°C Below Carrier Noise 
Model Range (dBm) (dB) (MHz) (dBc) dBe/Hz Page 
Number (GHz) Minimum Maximum Maximum Minimum @ 20 kHz Number 
AV-7298 2-8 +14.8 6 20 -12 —108 12-20 
AV-72810 2-10 +14.0 6 20 -12 —108 12-20 
AV-12018 12-18 +17 6 40 —20 —100 (12-16 GHz)* 12-20 
AV-76318 6-18 +16 6 40 —10 —100 (6-16 GHz)* 12-20 
AV-78012 8-12.4 +17.8 6 25 —12 —105 12-20 
AV-78718 8-18 +16 6 40 —15 .-100 (8—16 GHz)* 12-20 
*Refer to actual specifications for additional phase noise information. 
LOW HARMONIC OSCILLATORS 
Guaranteed Specifications @ 0° to +65°C CaseTemperature 
Frequency Second 
Power Power Drift Over Harmonic 
Frequency Output @ 25°C Variation Temperature Below 
Model Range (dBm) (dB) (MHz) Carrier @ 25°C Page 
Number (GHz) Minimum Maximum Maximum Maximum Number 
AV-7104-9 1.0-2.2 +16 3 10 —20 12-22 
AV-7224-9 2-4 +20 3 10 —20 12-22 
AV-7238-9 2-8 +14.8 6 20 —20 12-22 
AV-7403-9 4-8 +13 6 20 —20 12-22 
AV-7453-9 4-8 +16 6 20 —20 12-22 
AV-7443-9 4-8 +17.8 6 20 —20 12-23 
AV-7871-9 8-12.4 +14.8 6 25 —20 12-23 
AV-7872-9 8-12.4 +17.8 6 20 —20 12-23 
AV-7873-9 812.4 +20 6 25 —20 12-23 
AV-78020-9 8-20 +13 8 40 —20 12-23 
AV-71241-9 12-18 +13 6 40 —20 12-23 
AV-71251-9 12-18 +14.8 6 40 —20 12-23 
AV-71261-9 12-18 +17 6 40 —20 12-23 
OSCILLATOR WITH TRACKING YIG FILTER 
Guaranteed Specifications @ 0° to +65°C Case Temperature 
Frequency Second 
Power Power Drift Over Harmonic 
Frequency Output @ 25°C Variation Temperature Below 
Model Range (dBm) (dB) (MHz) Carrier @ 25°C Page 
Number (GHz) Minimum Maximum Maximum Maximum Number 
AV-7248 2-8 +14.8 6 20 40 12-25 
MILLIMETER BAND OSCILLATORS 
Guaranteed Specifications @ 0° to +65°C CaseTemperature 
Frequency Second 
Power Power Drift Over Harmonic 
Frequency Output @ 25°C Variation Temperature Below 
Model Range (dBm) (dB) (MHz) Carrier @ 25°C Page 
Number (GHz) Minimum Maximum Maximum Maximum Number 
AV-71826 18-26.5 +13 6 60 — 12-28 
AV-718226 18-26.5 +16 6 60 — 12-28 
AV-18326 18—-26.5 +17.8 6 40 — 12-28 
AV-18030 18-30 +16 6 60 o-- 12-28 
AV-20030 20-30 +16 6 60 — 12-28 
AV-25037M/W 25-37.5 +13 4 60 — 12-28 
AV-26040M/W 26.5—40 +10 6 60 a 12-28 
AV-26240M/W 26.5—40 +13 4 60 = 12-29 
AV-30045 30-45 +10 6 60 — 12-29 
AV-33050 33-50 +7 6 60 — 12-29 


ER SN SE OL ETT LET I OT ET AIOE EET ESS TEI ELE RTE DE DELLE LEE LEEW LEE LEESON EL IRE EMI CBE DEED EER TE I RE GEO LEIP LILES SSIS SL OER OOS BESS ER 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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YiG-Tuned Oscillators 


YIG-TUNED OSCILLATORS SELECTION GUIDE (continued) 


OCTAVE BAND OSCILLATORS—EXTENDED TEMPERATURE RANGE 
Guaranteed Specifications @ —54° to +85°C Case Temperature 


Frequency Second 
Power Output Drift Over Harmonic 
Frequency Over Temperature & Frequency Temperature Below Carrier 
Model Range (dBm) (MHz) (dBo), Page 
Number (GHz) Minimum Maximum Maximum Minimum Number 
AV-7214 2-4 +17 +23 20 -12 12-34 
AV-7413 4-8 +8 +20 40 -12 12-34 
AV-7418 4-8 +14.8 +23 40 —12 12-34 
AV-77111 7-11 +17 +24 40 -12 12-34 
AV-7814 812.4 +13 +24 50 —-10 12-34 
AV-78112 8-12.4 +19 +24 50 —12 12-34 
AV-12118 12-18 +16 +23 60 -15 12-34 


MULTI-OCTAVE BAND OSCILLATORS—EXTENDED TEMPERATURE RANGE 


Guaranteed Specifications —54° to +85°C Case Temperature 


Frequency Second 
Power Output Drift Over Harmonic 
Frequency Over Temperature & Frequency Temperature Below Carrier 
Model Range (dBm) (MHz) (dBc) Page 
Number (GHz) Minimum Maximum Maximum Minimum Number 
AV-7114 1-4 +13 +21 20 12 12-36 
AV-7246 2-6 +16 +23 30 8 12-36 
AV-7218 2-8 +5 +17 40 5 12-36 
AV-7278 2-8 +14.8 +23 40 8 12-36 
AV-76118 6-18 +13 +23 60 8 12-36 
AV-77116 7-16 +16 +24 50 12 12-36 
AV-78418 8-18 +13 +24 70 10 12-36 
AV-78618 8-18 +16 +24 60 10 12-36 
MILLIMETER BAND OSCILLATORS—EXTENDED TEMPERATURE RANGE 
Guaranteed Specifications @ —54° to +85°C Case Temperature 
Frequency Second 
Power Output Drift Over Harmonic 
Frequency Over Temperature & Frequency Temperature Below Carrier 
Model Range (dBm) (MHz) (dBc) Page 
Number (GHz) Minimum Maximum Maximum Minimum Number 
AV-18126 18—26.5 +16 +23 60 — 12-29 
AV-26140M/W 26.5—40 +13 +19 60 — 12-29 
LOW COST OSCILLATORS—LUCY SERIES 
Guaranteed Specifications @ 0° to +50°C Case Temperature oa 
Frequency Second 
Power Power Drift Over Harmonic 
Frequency Output @ 25°C Variation Temperature Below 
Model Range (dBm) (dB) (MHz) Carrier @ 25°C Page 


ST YE TT OF BISSETT LY SRL AE NS BSD SERRE ARTE PIR ANA IE EARS LD SOLED TT 2) Sea LA OAS PG SAE CRIS eS RAPD CTE APS AINE NOI Se 0B EA ER NE EOE ETS DEP TEE STEELE 
Avantek, Inc. + 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


Octave Band 
YIG-Tuned Oscillators 


FEATURES 

e Full 1.0 to 18 GHz Coverage aie 

e Rugged Hermetic Packaging 

e Reliable Thin-Film Construction 

© +0.05% to +0.2% Tuning Linearity ~* \ 
© 0° to +65°C, Temperature Range —conxcror 


A-45, B-45, C-45, C-38, p. 16-2 


DESCRIPTION 

Avantek® Octave Band Series YIG-tuned fundamental tran- 
sistor oscillators are compact and lightweight and are cost- 
effective for commercial instrument applications. They are 
built using the same Avantek thin-film construction and 
hermetic packaging that has proven itself ultimately reliable 
under severe military and aerospace environmental 
conditions. 


This family of oscillators is designed for wideband applica- 
tions in receivers and instruments where tuning linearity and 
spectral purity are crucial. They make ideal local oscillators for 
frequency-agile receivers and spectrum analyzers, and are 
excellent as signal sources for microwave sweep generators 
and synthesizers. 


The tuning curves (I,,n4 VS- fx) for this series of YTOs are 
linear, and will deviate from the ideal straight line only +0.05% 


RF 
CONNECTOR 
(SMA) 


M4-45, p. 16-24 


M3-45, M3-60, p. 16-24 


to +0.2% (typically). The power output remains flat within +1.5 
to +3.0 dB over the entire tuning range. 


These oscillators have compatible tuning port characteristics 
of 20 MHz/mA and 5 kHz bandwidth up to 12.4 GHz. This 
helps to simplify the design of multiband equipment and mini- 
mizes the number of current drives necessary. All Octave 
Band Series oscillators have a low inductance FM tuning coil 
in addition to the main tuning coil. This coil is in close proximity 
to the YIG sphere and is used to fine-tune the oscillator 
frequency, to phase lock the YTO or to frequency modu- 
late the output signal. The sensitivity of this port is much less 
than that of the main tuning coil, but it has a much wider 
3dB bandwidth and permits input modulation or control 
signals to deviate the output frequency by as much as 15 to 
100 MHz ata rate up to 1 MHz. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 
Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-7104 
Frequency Range, Min. 1-2.2 GHz 
Power Output into 50-ohm Load, Min. at 25°C 40 mW/+16 dBm 
Power Output Variation vs. Frequency, Max. 3.0 dB 
Operating Case Temperature Range 0° to +65°C 
Frequency Drift Over Operating Temperature, Max. 10 MHz 
Pulling Figure (12 dB Return Loss), Typ. .01 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.5 MHz/V 
—5 VDC Supply, Typ. N/A 
Magnetic Susceptibility @ 60 Hz, Typ. 70 kHz/Gauss 
2nd Harmonic, @ 25°C, Min. —15 dBc 
3rd Harmonic, @ 25°C, Min. —20 dBc 
Spurious Output, Min. —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 2041 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 
Linearity, Typ +.1% 
Hysteresis, Typ. 1.7 MHz 
Input Impedance @ 1 kHz, Typ. 10 ohms in series 
with 95 mH 
FM Port Characteristics 
Sensitivity, Typ. 310 kKHz/mA 
3 dB Bandwidth, Typ. 800 kHz 
Deviation at 3 dB Bandwidth, Max. 15 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 
with 1.7 wH 
DC Circuit Power, Max. 
+15+0.5V 150 mA 
—5+0.1V a 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 
Power @ 0°C, Max. 2.0 watts 
Weight, Max. 10 oz. 
Case Style A-45 


AV-7203 AV-7204 AV-7224 
2-4 GHz 2-4 GHz 2-4 GHz 
25 mW/+14 dBm 40 mW/+16 dBm 100 mW/+20 dBm 
3.0 dB 3.0 dB 3.0 dB 
0° to +65°C 0° to +65°C O°to +65°C 
10 MHz 10 MHz 10 MHz 
0.5 MHz 0.5 MHz 0.5 MHz 
0.5 MHz/V 0.5 MHz/V 0.1 MHz//V 

N/A N/A 1.5 MH2/V 
70 kHz/Gauss 70 kHz/Gauss 70 kHz/Gauss 
—12 dBc —20 dBc -—12 dBc 
—20 dBc —20 dBc —12 dBc 
—60 dBc —60 dBc —60 dBc 
20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 
5 kHz 5 kHz 5 kHz 
+.05% +.05% +.05% 
3 MHz 3 MHz 3 MHz 
10 ohms in series 10 ohms in series 10 ohms in series 
with 95 mH with 95 mH with 95 mH 
310 kHz/mA 310 kHz/mA 310 kKHz/mA 
800 kHz 800 kHz 800 kHz 
20 MHz 20 MHz 20 MHz 
1 ohm in series 1 ohm in series 1 ohm in series 
with 1.7 wH with 1.7 pH with 1.7 wH 
100 mA 90 mA 150 mA 
— +V.@ 35 mA* 60 mA 
20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
1.5 watts 1.5 watts 1.5 watts 
2.0 watts 2.0 watts 2.0 watts 
10 oz. 10 oz. 10 oz. 
A-45 B-45 C-45 


“Terminal V, requires a linear voltage ramp proportional to frequency. The voltage at 2 GHz is factory selected within the range +7 to 


+13 volts and the voltage at 4 GHz is +15.0 volts. 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 


Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 
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Octave Band 
YIG-Tuned Oscillators 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS (continued) 


Guaranteed Specifications at 0 to +65°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-7403 AV-7453 AV-7443 AV-77011 AV-7871 
Frequency Range, Min. 4-8 GHz 4-8 GHz 4-8 GHz 7-11 GHz 812.4 GHz 
Power Output into 50-ohm Load, Min. at 25°C 20 mW/+13 dBm 50 mW/+17 dBm 100 mMW/+20dBm 60 mW/+17.8dBm 30 mW/+14.8 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 6.0 dB 6.0 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating Temperature, Max. 20 MHz 20 MHz 20 MHz 25 MHz 25 MHz 
Pulling Figure (12 dB Return Loss), Typ. 2.0 MHz 0.5 MHz 0.2 MHz 0.5 MHz 5.0 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.5 MHz/V 0.1 MHz/V 0.1 MHz/V 0.1 MHz//V 0.1 MHz/V 
-5 VDC Supply, Typ. 1.5 MHz/V 1.5 MH2/V 2.0 MHz/V N/A N/A 
Magnetic Susceptibility @ 60 Hz, Typ. 70 kKHz/Gauss 70 kHz/Gauss 70 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, @ 25°C, Min. —12 dBc -12 dBc —12 dBc -—12 dBc —12 dBc 
3rd Harmonic, @ 25°C, Min. —20 dBc —20 dBc —20 dBc —15 dBc —20 dBc 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 5 MHz 
Linearity, Typ. t.05% +.05% +.05% +.01% +.01% 
Hysteresis, Typ. 6 MHz 6 MHz 6 MHz 6 MHz 6 MHz 
Input Impedance @ 1 kHz, Typ. 10 ohms in series 10 ohms in series 10 ohms in series Q9ohmsinseries 9 ohms in series 
with 95 mH with 95 mH with 95 mH with 60 mH with 60 mH 
FM Port Characteristics 
Sensitivity, Typ. 310 kKHz/mA 310 kKHz/mA 310 kKHz/mA 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 800 kHz 800 kHz 800 kHz 400 kHz 400 kHz 
Deviation at 3 dB Bandwidth, Max. 40 MHz 40 MHz 40 MHz 70 MHz 40 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 1 ohm in series 1 ohm in series .5 ohm in series .5 ohm in series 
with 1.7 WH with 1.7 wH with 1.7 wH with 2 pH with 2 pH 
DC Circuit Power, Max. +150.5V 40 mA 150 mA 200 mA — oo 
—5+.0.1V 40 mA 60 mA 60 mA — —_ 
+15+0.5/-3.5V _ — — 300 mA 125 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 watts 2.0 watts 
Weight, Max 10 oz. 10 oz. 10 oz. 12 oz. 12 oz. 
Case Style C-38 C—38 C45 M4—45 M4—45 
Model No. AV-7872 AV-7873 AV-71241 AV-71251 AV-71261 
Frequency Range, Min. 8-12.4 GHz 812.4 GHz 12-18 GHz 12-18 GHz 12-18 GHz 
Power Output into 50-ohm Load, Min. at 25°C 60 mW/+17.8 dBm 100 mW/+20 dBm 20 mW/+13 dBm 40 MW/+16dBm 80 mW/+19 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 6.0 dB 6.0 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to 65°C 
Frequency Drift Over Operating Temperature, Max. 25 MHz 25 MHz 40 MHz 40 MHz 40 MHz 
Pulling Figure (12 dB Return Loss), Typ. 1 MHz 1 MHz 5 MHz 1 MHz 0.5 MHz 
Pushing Figure,+15 VDC Supply, Typ. 0.1 MHz/V 0.1 MH2/V 0.1 MHz/V 0.1 MHz//V 0.1 MHz/V 
—5 VDC Supply, Typ. N/A N/A N/A N/A N/A 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, @ 25°C, Min. —12 dBc —12 dBc -—12 dBc -12 dBc -12 dBc 
3rd Harmonic, @ 25°C, Min. —20 dBc —20 dBc a — — 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 2041 Hz/mA 2041 MHz/mA 1841 MHz/mA 1841 MHz/mA 18+1 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. +.1% +.1% +.1% +.1% +.1% 
Hysteresis, Typ. 6 MHz 6 MHz 9 MHz 9 MHz 9 MHz 
Input Impedance @ 1 kHz, Typ. 9 ohms in series 9 ohms in series 6 ohms in series 6 ohms in series 6 ohms in series 
with 60 mH with 60 mH with 73 mH with 73 mH with 73 mH 
FM Port Characteristics 
Sensitivity, Typ. 450 kHz/mA 450 kHz/mA 450 kHz/mA 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 400 kHz 400 kHz 1 MHz 1 MHz 1 MHz 
Deviation at 3 dB Bandwidth, Max. 40 MHz 40 MHz 70 MHz 70 MHz 70 MHz 
Input Impedance @ 1 MHz, Typ. .5 ohm in series .5 ohm in series .5 ohm in series .5 ohm in series .5 ohm in series 
with 2.0 nH with 2.0 WH with 2.3 WH with 2.3 wH with 2.3 pH 
DC Circuit Power, Max. +15+0.5/-3.5V 250 mA 250 mA 125 mA 150 mA 200 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 12 0z. 12 oz. 17 oz. 17 oz. 17 oz. 
Case Style M4—45 M4—45 M3—45 M3-60 M3—60 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas, CA 95035 


Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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Octave Band 
YIG-Tuned Oscillators 


OCTAVE BAND TYPICAL PERFORMANCE GRAPHS 


Power Output — AV-7224 Linearity — AV-7224 
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Power Output — AV-71261 Linearity — AV-71261 


Power Output, dBm 


Tuning Linearity, % 


Frequency, GHz Frequency, GHz 
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Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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Octave Band 
YIG-Tuned Oscillators 


OCTAVE BAND TYPICAL PERFORMANCE GRAPHS (continued) 


FM Port Sensitivity vs. Modulation Frequency 
(Typical All AV Series Without 


FM Feedthrough Capacitors) AV-7224 Settling Time, Full Band Step 
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QAVANTEK 


Multi-Octave 
YIG-Tuned Oscillators 


FEATURES 


Full 0.5 to 20 GHz Coverage 
Rugged Hermetic Packaging 
Reliable Thin-Film Construction 
+0.05% to +0.25% Tuning 
Linearity 

0° to +65°C Temperature Range 


DESCRIPTION 


Avantek® Multi-Octave Band series YIG-tuned fundamental 
transistor oscillators are compact and lightweight and are 
cost-effective for commercial instrument applications. They 
are built using the same Avantek thin-film construction 
and hermetic packaging that has proven itself ultimately 
reliable under severe military and aerospace environmental 
conditions. 

This family of oscillators is designed for wideband applica- 
tions in receivers and instruments where tuning linearity and 
spectral purity are crucial. They make ideal local oscillators for 
frequency-agile receivers and spectrum analyzers, and are 
excellent as signal sources for microwave sweep generators 
and synthesizers. 


The tuning curves (I,,.,., VS- f,,,) for this series of YTOs are 
linear, and will deviate from the ideal straight line only £0.05% 


SSS 


M3-45, M3-60, p. 16-24 


M4-45, p. 16-24 


to +0.25% (typically). The power output remains flat within 3.0 
to 6.0 dB over the entire tuning range. These oscillators have 
compatible tuning port characteristics of 20 MHz/mA and 
5 kHz bandwidth from 1.0 to 12.4 GHz. This helps to simplify 
the design of multi-band equipment and minimizes the 
number of current drives necessary. All Multi-Octave Band 
series oscillators have alow inductance FM tuning coil in addi- 
tion to the main tuning coil. This coil is in close proximity to the 
YIG sphere and is used to fine-tune the oscillator frequency, to 
phase lock the YTO or to frequency modulate the output 
signal. The sensitivity of this port is much less than that of the 
main tuning coil, but it has a much wider 3 dB bandwidth and 
permits input modulation or control signals to deviate the 
output frequency by as much as 15 to 100 MHz at a rate up to 
1 MHz. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 
Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-70502 
Frequency Range, Min. 0.5-2 GHz 
Power Output into 50-ohm Load, Min. at 25°C 30 mW/+14.8dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 
Operating Case Temperature Range 0° to +65°C 
Frequency Drift Over Operating Temperature, Max. 10MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.5 MHz/V 


—5 VDC Supply, Typ. N/A 


Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 
2nd Harmonic, @ 25°C, Min. —10 dBc 
3rd Harmonic, @ 25°C, Min. —10 dBc 
Spurious Output, Min. —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 154.08 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 
Linearity, Typ. +0.2% 
Hysteresis, Typ. 2 MHz 
Input Impedance @ 1 kHz, Typ. 10 ohms in series 
with 42 mH 
FM Port Characteristics 
Sensitivity, Typ. 310 kKHz/mA 
3 dB Bandwidth, Typ. 400 kHz 
Deviation at 3 dB Bandwidth, Max. 15 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 
with 1.25 pH 
DC Circuit Power, Max. ,+15+0.5V 200 mA 
—5.0+0.1V —_ 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 
Power @ 0°C, Max. 2.0 watts 
Weight, Max. 8 oz. 
Case Style M1—45 


AV-7124 AV-7236 AV-7288 AV-7238 
1—4 GHz 2-6 GHz 2-8 GHz 2-8 GHz 
30 mW/+14.8 dBm 20 mW/+13 dBm 100 mW/+20 dBm 30 mMW/+14.8 dBm 
6.0 dB 6.0 dB 6.0 dB 6.0 dB 
0° to +65°C 0° to +65°C 0° to +65°C 0° to 65°C 
10 MHz 15 MHz 20 MHz 20 MHz 
0.5 MHz 01 MHz 0.2 MHz 0.2 MHz 
0.5 MHz/V 0.1 MHz/V 0.1 MHz//V 0.1 MHz/V 
1.5 MHz/V N/A 2.0 MH2/V 2.0 MHz/V 
70 kHz/Gauss 70 kHz/Gauss 70 kHz/Gauss 70 kHz/Gauss 
-12 dBc —12 dBc —8 dBc —12 dBc 
-12 dBc -15 dBc —8 dBc -—12 dBc 
—60 dBc —60 dBc —60 dBc —60 dBc 
20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 
5 kHz 5 kHz 5 kHz 5 MHz 
+.0.15% +0.05% +0.1% +0.1% 

3 MHz 5 MHz 9 MHz 9 MHz 
10 ohms in series 10 ohms in series 10 ohms in series 10 ohms in series 
with 95 mH with 95 mH with 95 mH with 95 mH 
310 kHz/mA 310 kHz/mA 310 kHz/mA 310 kKHz/mA 
800 kHz 800 kHz 800 kHz 800 kHz 
15 MHz 30 MHz 40 MHz 40 MHz 
1 ohm in series 1 ohm in series 1 ohm in series 1 ohm in series 
with 1.7 pH with 1.7 pH with 1.7 pH with 1.7 WH 
150 mA 175 mA 250 mA 200 mA 
50 mA — 60 mA 60 mA 
20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
1.5 watts 1.5 watts 1.5 watts 1.5 watts 
2.0 watts 2.0 watts 2.0 watts 2.0 watts 
10 oz. 10 oz. 10 oz. 10 oz. 
C—45 A-45 C—45 C45 
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ELECTRICAL AND PERFORMANCE SPECIFICATIONS (continued) 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Multi-Octave 


YIG-Tuned Oscillators 


Model No. AV-72B8 AV-72010 AV-74010 AV-76018 AV-77016 
Frequency Range, Min. 2-8 GHz 2-10 GHz 4-10 GHz 6-18 GHz 7-16 GHz 
Power Output into 50-ohm Load, Min. at 25°C 200 mW/+23 dBm 25 mW/+14 dBm 40 mW/+16 dBm 30 MW/+14.8dBm 50 mW/+17 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 6.0 dB 6.0 dB 
Operating Case Temperature Range 0° to 65°C 0° to 65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating Temperature, Typ. 20 MHz 20 MHz 20 MHz 40 MHz 40 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.2 MHz 0.1 MHz 0.1 MHz 1.0 MHz 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 
—5 VDC Supply, Typ. N/A 1.0 MH2/V 1.5 MH2/V N/A N/A 
Magnetic Susceptibility @ 60 Hz, Typ. 70 kHz/Gauss 70 kHz/Gauss 70 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, @ 25°C, Min. 10 dB —12 dBc —12 dBc —10 dBc —12 dBc 
3rd Harmonic, @ 25°C, Min. 10 dB —12 dBc —15 dBc —10 dBc —15 dBc 
Spurious Output, Min. 60 dBc —60 dBc —60 dBc —60 dBc —60 dBC 
Main Tuning Port Characteristics 
Sensitivity 20+1.0 MHz/mA 2041.0 MH/mA 20+1.0 MHz/mA 1841.0 MHz/mA 
18+.1.0 MHz/mA 
3 dB Bandwidth, Typ. 5 MHz 5 MHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. +0.1% +0.1% +£0.1% +0.25% +0.1% 
Hysteresis, Typ. 9 MHz 8 MHz 9 MHz 18 MHz 8 MHz 
Input Impedance @ 1 kHz, Typ. 10 ohms in series 10 ohms in series 10 ohms in series 6 ohms in series 9 ohms in series 
with 95 mH with 95 mH with 95 mH with 51 mH with 60 mH 
FM Port Characteristics 
Sensitivity. Typ. 310 kHz/mA 310 kHz/mA 310 kHz/mA 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 400 kHz 800 kHz 800 kHz 1 MHz 400 kHz 
Deviation at 3 dB Bandwidth, Max. 40 MHz 40 MHz 40 MHz 90 MHz 70 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 1 ohm in series 1 ohm in series .5 ohm in series .5 ohm in series 
with 1.25 pH with 1.7 pH with 2.3 WH with 2.3 pH with 2.3 pH 
DC Circuit Power, Max., +15.0+0.5V 350 mA 200 mA 200 mA — a 
—5.040.1V 60 mA 60 mA 60 mA — a 
+15+.5/-3.5V _ — — 275 mA 300 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 Waits 2.0 watts 
Weight, Max. 10 oz. 10 oz. 10 oz. 17 oz. 12 oz. 
Case Style C-60 C45 C45 M3-—60 M4—45 
Model No. AV-78318 AV-78218 AV-78518 AV-78020 AV-71220 
Frequency Range, Min. 8-18 GHz 8-18 GHz 8-18 GHz 8-20 GHz 12-20 GHz 
Power output into 50-ohm Load, Min. @ 25°C 10 mW/+10 dBm 30 MW/+14.8 dBm 60 MW/+17.8 dBm 20 mW/+13 dBm 40 mW/+16 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 8.0 dB 6.0 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating Temperature, Typ. 40 MHz 40 MHz 40 MHz 40 MHz 40 MHz 
Pulling Figure (12 dB Return Loss), Typ. 5 MHz 0.5 MHz 1 MHz 1 MHz 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1 MHz2/V 0.1 MHz/V 0.1 MHz/V 
—5 VDC Supply, Typ. N/A N/A N/A N/A N/A 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic. @ 25°C, Min. 12 dBc —12 dBc —12 dBc —12 dBc —15 dBc 
3rd Harmonic, @ 25°C, Min. — — — a — 
Spurious Output, Min. 60 dBc —60 dBc —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 184.1 MHz/mA 1841 MHz/mA 18+1 MHz/mA 20+1 MHz/mA 1841 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. +0.1% +0.1% +0.1% +0.1% +0.15% 
Hysteresis, Typ. 10 MHz 15 MHz 18 MHz 18 MHz 12 MHz 
Input Impedance @ 1 kHz, Typ. 6 ohms in series 6 ohms in series 6 ohms in series 7 ohms in series 6 ohms in series 
with 73 mH with 73 mH with 51 mH with 73 mH with 73 mH 
FM Port Characteristics 
Sensitivity, Typ. 450 kHz/mA 450 kHz/mA 450 kHz/mA 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 1 MHz 1 MHz 1 MHz 1 MHz 1 MHz 
Deviation at 3 dB Bandwidth, Max. 70 MHz 90 MHz 90 MHz 90 MHz 70 MHz 
Input Impedance @ 1 MHz, Typ. .5 ohm in series .5 ohm in series .5 ohm in series .5 ohm in series .5 ohm in series 
with 2.3 nH with 2.3 WH with 2.3 nH with 2.3 nH with 2.3 nH 
DC Circuit Power, Max., +15+0.5/-3.5V 100 mA 175 mA 275 mA 275 mA 200mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ O°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 17 oz. 17 oz. 17 oz. 17 oz. 17 oz. 
Case Style M3—45 M3—45 M3-—60 M3-60 M3-60 
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Multi-Octave 
YIG-Tuned Oscillators 


MULTI-OCTAVE BAND TYPICAL PERFORMANCE GRAPHS 


Power Output — AV-71220 


Power Output, dBm 


12 13 14 15 16 17 18 19 20 
Frequency, GHz 


Power Output — AV-—7238 
+25 


+20 
+15 


+10 


Power Output, dBm 


2 3 4 5 6 7 8 
Frequency, GHz 


Power Output — AV-74010 


Power Output, dBm 


ee ee 


Power Output — AV-76018 


Power Output, dBm 


6 8 10 12 14 16 18 
Frequency, GHz 
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Tuning Linearity, % 


Tuning Linearity, % 


Tuning Linearity, % 


Tuning Linearity, % 


Linearity — AV-—71220 


“"420«4132«dMsi 1S 17181920 
Frequency, GHz 


Linearity — AV-—7238 


Frequency, GHz 


Linearity — AV-74010 


Frequency, GHz 


Linearity — AV-76018 
+2 


= 


—2 
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Frequency, GHz 
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QAVANTEK 


One Inch Cube 
1.2 to 18 GHz 


FEATURES APPLICATIONS 
(2PLCS) 
e 1.00-inch Cube Package e Test and Measurement 
e Low Main Coil Inductance Instrumentation - fa 
e Light Weight: 3 0z./85 grams e Portable/Lightweight Systems | 
e Military Electronic Receivers, sa fapouno 
Jammers SSSA? man 


DESCRIPTION 


The Avantek one-inch cube series of YIG-tuned oscillators 
has been designed for both military and commercial applica- 
tions where space is at a premium. These small, lightweight 
units are an excellent alternative to the more conventional 2.0 
inch diameter units currently available. 


The units consist of a Yttrium Iron Garnet sphere coupled with 
a state of the art Avantek Silicon Bipolar transistor for the 1.2 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


-8V +18V 2 PLes) 
MM1, p. 16-28 


to 4.0 and 4 to 12.4 GHz frequency bands and an Avantek 
GaAs FET for the 12 to 18 GHz band. Inherent to the small 
size is the low inductance which provides for tuning speeds 4 
to 5 times faster than conventional YTO’s. 


This family of YTO’s is hermetically sealed to provide for long- 
term protection from moisture and corrosive gases and liquids 
even under severe environments. 


Guaranteed Specifications at 0 to +65°C Case Temperature (unless otherwise noted) 


Model No. AV-7134 AV-74012 AV-12218 
Frequency Range, Min. 1.2 to 4.0 GHz 4.0 to 12.4 GHz 12.0 to 18.0 GHz 
Power Output (50-ohm load) +13 dBm/20 mW +16 dBm/40 mW +16 dBm/40 mW 
Power Variation (Over Frequency Range) Max. 6 dB 6 dB 6 dB 
Frequency Drift Over Temperature, Max. 15 MHz 20 MHz 30 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.1 MHz 0.2 MHz 0.4 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.5 MHz/V 0.1 MHz/V 0.1 MHz/V 
—5 VDC Supply, Typ. 1.5 MHz2/V 1.5 MHz/V N/A 

Magnetic Susceptibility @ 60 Hz, Typ. 110 kHz/Gauss 110 kHz/Gauss 110 kHz/Gauss 
2nd Harmonic, Min.—12 dBc -12 dBc —20 dBc 
3rd Harmonic, Min. -12 dBc -—12 dBc —20 dBc 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 

Sensitivity 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 

Bandwidth (3 dB), Typ. 5 kHz 5 kHz 5 kHz 

Linearity, Typ. +0.1% +0.1% +0.1% 

Hysteresis, Typ. 3 MHz 9 MHz 6 MHz 

Input Impedance, Typ. 7 ohms in series 6 ohms in series 6 ohms in series 

with 24 mH with 15 mH with 15 mH 

FM Port Characteristics 

Sensitivity, Typ. 310 kKHz/mA 310 kKHz/mA 310 kKHz/mA 

Bandwidth (3 dB), Typ. 400 kHz 400 kHz 400 kHz 

Deviation at 3 dB Bandwidth, Max. 40 MHz 40 MHz 40 MHz 

Input Impedance, Typ. at 1 MHz 3.5 ohms in series with 2 pH 1.6 ohms in series with 1 WH 1.6 ohms in series with 1 wH 
DC Circuit Power, +15V+0.5V Max. 150 mA Max. 200 mA 250 mA 

-5V141V 40 mA 40 mA — 

Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 

Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 

Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 3.0 oz. 3.0 oz. 3.0 oz. 
Case Style MMi MM1 MM1 
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One-Inch Cube 
MAXIMUM RATINGS 


Ce VONAGE <6 6c 2566 ORR SEER 5EE 19 65 THS RENEE EHS Hs OE KT RAD SKID EHERRETE AW PE REE OR BT ED +15 VDC Typ., +20 VDC, Max., 

—5 VDC Typ., -5.25 VDC Max.* 
PM Tuning Current, Mai, aces s.w cee ane eee eee sd RES OAH RE HR ENE CORRS RR OOK ERA RTS RES HOT ES KE OR Oe es 300 mA max. 
Operating Case Temiperature icc ees eee et es KRESS HERE SO REE See ER ee Ree ees —54°C to +85°C 
Betas TENPOIGUNG: 4. oie ok cp bce ek 4a cowe bd ORO hee eed pees 6 eee eee MRE 88S eed es eee ie weed —54°C to +100°C 


* Not Required for Model AV-12218 


WEIGHT: 3 0z./85 grams 
TYPICAL PERFORMANCE GRAPHS AV-7134 


KEY: O-c ~ 


+25° C 
+65°C —™— 
FREQUENCY DRIFT LINEARITY @ 25°C POWER OUTPUT 
nN +10 
= 2 g 
2S 45 SE =) 
z 8 3 
: zB 
= 0 3 é 
= 2 ‘ 
2 £ S 
2 
“ =-10 
1 2 3 4 
Frequency, GHz Frequency, GHz Frequency, GHz 
SINGLE SIDEBAND PHASE NOISE @ 25°C FREQUENCY OFFSET vs. TIME @ 25°C 
-60 


TTT 
TH SSSA 
SCNT 


Phase Nolse, dBe/Hz 
4, 
S 


Frequency Offset, MHz 


7 mn 
As I 
10k 100k 1M 
” sation Frequency, Hz eeuans Time, iallis osude 
1. Standard 2-in. Yig Oscillator, Inductance 65-70 mH, typ. 
a a 2 eee ir aI 2. 1-In. Cube Yig Oscillator, Inductance 24 mH, typ. 
OSA CERES SS i Zz 
a= ep ep ap ew em 4.0 GHz NOTES: 


A. Same frequency step size (1.5 GHz Step). 
B. Use of fast driver. 


ay 
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One-Inch Cube 


TYPICAL PERFORMANCE GRAPHS AV-74012 


KEY: ee 
425° CC ee 
+65° C TT 
FREQUENCY DRIFT LINEARITY @ 25°C POWER OUTPUT 
440 +.05 — x] +20 — 
5 «oot +t tat tT AI | gta | tt 
% + = +. ao +194 \ 
: SURE 4S 
; 2 : ina Sal 
3 5 & -.025 = +17 
g - 7 
u- 10 -.05 +16 
4 5 6 7 8 9 10 144 #12 13 4 5 Zail 7 #8 9 10 141 #12 «13 4 5 6 7 8 9 10 41 #12 13 
Frequency, GHz Frequency, GHz Frequency, GHz 
SINGLE SIDEB AND PHASE NOISE @ 25°C FREQUENCY OFFSET vs. TIME @ 25°C 
* 10 
2 EUMINAT HT UUM Lt : SS Pee 
F Ca Seal a 2 COMMINSCOIS CO 
: hs Le iil SOU CO 
x) > 
veo LIU LTTTINS i 
F 0 2 
oa Ee Ce Pet 
1k 10k 100k 1M 100 1000 
Fourler Frequency, Hz belle Time, Milliseconds 
KEY, oe ee 4 GHz 1. Standard 2-in. Yig Oscillator, Inductance 65-70 mH, typ. 
8 GHz 2. 1-in. Cube Yig Oscillator, Inductance 15 mH, typ. 


esemsemenmsensam 12 GHz 


NOTES: 
A. Same frequency step size (1.5 GHz Step). 
B. Use of fast driver. 


TYPICAL PERFORMANCE GRAPHS AV-12218 


KEY: O°-c ~ 
+25° C 
ee Orr as 
FREQUENCY DRIFT LINEARITY @ 25°C POWER OUTPUT 
rs +10 +.05 > NN 
; a Z| a 
o +5 = +.025 3 
r= 
: i WV] [Teed | | 
2 | 2 
<= e 0 
7 z tit A | | tf} 
= ec o 
5 = '§ -.025 = 
: rae I | | | 
u 10 “i 1 
12 13 14 15 16 17 18 05,5 13 14 15 17 12 13 14 15 16 17 18 
Frequency, GHz Frequency, ae Frequency, GHz 
SINGLE SIDEBAND PHASE NOISE @ 25°C FREQUENCY OFFSET vs. TIME @ 25°C 
CUTIE TT 
2 i Ah 
S IS = — aes rn 
SLUM TTT TTT CUES Ce Ltt 
2 -20 ns Or) A UN 
° aw > SSS 235 
oo A LISS Th . =e Sei Sasi 
Se CLINI LINE THR 1 ; 
-120 aia 
10k 100k 1000 
” Fointer Frequency, Hz we Time, eee 
KEY: oe 12 GHz 1. Standard 2-in. Yig Oscillator, Inductance 65-70 mH, typ. 
15 GHz 2. 1-in. Cube Yig Oscillator, Inductance 15 mH, typ. 


NOTES: 
A. Same frequency step size (1.5 GHz Step). 
B. Use of fast driver. 
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OAVANTEK 


Wideband 
YIG-Tuned Oscillators 


FEATURES 


2 to 18 GHz Coverage 

Superior Phase Noise Performance 
Silicon Bipolar Transistor 

Reliable Thin-Film Construction 
+0.1% to +0.2% Tuning Linearity 

0° to +65°C Temperature Range 


DESCRIPTION 

Avantek® Wideband Series YIG-tuned fundamental transistor 
oscillators are compact, lightweight, and are cost-effective for 
commercial instrument applications. They are built using the 
same Avantek thin-film construction and hermetic packaging 
that has proven itself ultimately reliable under severe military 
and aerospace environmental conditions. 


This family of oscillators is designed for wideband applica- 
tions in receivers and instruments where tuning linearity and 
spectral purity are crucial. They make ideal local oscillators for 
frequency-agile receivers and spectrum analyzers, and are 
excellent as signal sources for microwave sweep generators 
and synthesizers. 


RF 
CONNECTOR 
(SMA) 


M3-45, M3-60, p. 16-24 


M4-45, p. 16-24 


The tuning curves (lining VS- fox) for this series of YTOs are 
linear, and will deviate from the ideal straight line only 0.1% 
to +0.2% (typically). The power output remains flat within 6 dB 
over the entire tuning range and temperature. 


All Wideband Series oscillators have a low inductance FM 
tuning coil in addition to the main tuning coil. This coil is in 
close proximity to the YIG sphere and is used to fine-tune the 
oscillator frequency, to phase lock the YTO or to frequency 
modulate the output signal. The sensitivity of this port is much 
less than that of the main tuning coil, but it has a much wider 
3 dB bandwidth and permits input modulation or control 
signals to deviate the output frequency by as much as 70 
MHz. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-74018 AV-73018 AV-72018 AV-72012 
Frequency Range, Min. 4-18 GHz 3-18 GHz 2-18 GHZ 2-12.4 GHz 
Power Output into 50-ohm Load, Min. @ 25°C 50 mW/+17 dBm 20 mW/+13 dBm 20 mW/+13 dBm 40 mW/+16 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 6.0 dB 
Frequency Drift Over Operating Temperature, Max. 40 MHz 40 MHz 40 MHz 25 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.1 MHz 0.1 MHz 0.1 MHz 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 
—5 VDC Supply, Typ. 2.0 MHz/V 5.0 MHz/V 5.0 MH2/V 1.5 MHz/V 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 KHz/Gauss 50 kHz/Gauss 
2nd Harmonic, Min., @ 25°C -—10 dBc -8 dBc -8 dBc —10 dBc 
3rd Harmonic, Min., @ 25°C -—10 dBc —10 dBc -—10 dBc -—10 dBc 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc —60 dBc 
SSB Phase Noise @ 20 kHz Off Carrier, Min. -—95 dBc/Hz $16 GHz. s- -95 dBc/Hz,<16 GHz  -95 dBc/Hz, <16 GHz —95 dBc/Hz 
@ 25°C —85 dBc/Hz,>16 GHz. -85 dBc/Hz,>16 GHz -85 dBc/Hz, >16 GHz — 
Main Tuning Port Characteristics 
Sensitivity 1841 H2/mA 1841 MHz/mA 1841 MHz/mA 2041 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. £0.1% +0.2% £0.2% +0.1% 
Hysteresis, Typ. 16 MHz 18 MHz 20 MHz 10 MHz 


Input Impedance , Typ. 


6 ohms dc in series 
with 73 mH (1kHz) 


6 ohms dc in series 
with 73 mH (1kHz) 


6 ohms dc in series 
with 73 mH (1kHz) 


9 ohms dc in series 
with 60 mH (1kHz) 


FM Port Characteristics 
Sensitivity, Typ. 450 kHz/mA 450 kHz/mA 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 200 kHz 200 kHz 200 kHz 200 MHz 
Deviation at 3 dB Bandwidth, Max. 70 MHz 70 MHz 70 MHz 40 MHz 


Input Impedance @ 1 MHz, Typ. 


0.5 ohm dc in series 
with 2.0 pH (1MHz) 


0.5 ohm dc in series 
with 2.0 WH (1 MHz) 


0.5 ohm dc in series 
with 2.0 pH (1 MHZ) 


0.5 ohm dc in series 
with 2.0 nH (1 MHZ) 


DC Circuit Power, Max., +15+0.5V 350 mA 300mA 300 mA 175 mA 
30 mA 30 mA 30 mA 25 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 17 oz. 17 oz. 17 oz. 12 oz. 
Case Style M3-60 M3-—45 M3-45 M4—45 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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Wideband 
YIG-Tuned Oscillators 


TYPICAL OCTAVE BAND PERFORMANCE 


Power Output — AV-74018 @ 25°C AV-74018, Single Sideband Phase Noise @ 25°C 
5 
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Frequency, GHz Fourier Frequency, Hz 
KEY: 4 GHz 
aoa == 16 GHz 
Power Output — AV-73018 @ 25°C AV-73018, Single Sideband Phase Noise @ 25°C 
—20 
E —40 
= : 60 
= —80 STH 
2 ee a 
: og ELLUM LUI Soi COTE Lt 
3 3 aan COMMITEE 
yoo ELLUM LUI ECCT 
0 4 8 12 16 20 1K 10K 100K 1M 10M 
Frequency, GHz Fourier Frequency, Hz 
KEY: 3 GHz 
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Wideband 
YIG-Tuned Oscillators 


TYPICAL OCTAVE BAND PERFORMANCE (continued) 


Power Output — AV-72018 @ 25°C AV-72018, Single Sideband Phase Noise @ 25°C 
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Frequency, GHz Fourier Frequency, Hz 
KEY? 2 GHz 
——— 18 GHz 
Power Output — AV-72012 @ 25°C AV-72012, Single Sideband Phase Noise @ 25°C 
E 
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1K 10K 100K 1M 10M 
Frequency, GHz Fourier Frequency, Hz 


KEY: 2 GHz 
ae 124 GHz 
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QAVANTEK 


Low Noise 
YIG-Tuned Oscillators 


FEATURES 


2 to 18 GHz Coverage 

Excellent Phase Noise Performance 
Rugged Hermetic Packaging 
Reliable Thin-Film Construction 
Silicon Bipolar Transistors 

0° to +65°C Temperature Range 


DESCRIPTION 

The new Avantek® Low Noise Series YIG-tuned fundamental 
transistor oscillators are compact, lightweight, and cost- 
effective for commercial instrument applications. They are 
built using silicon bipolar transistors which yield a 10-15dB 
noise improvement over other available commercial FET os- 
cillators. 


C-45, p. 16-2 


+ TUNE 


M4-45, p. 16-24 


This family of oscillators is designed for wideband application 
in receivers and instruments where tuning linearity and spec- 
tral purity are crucial. They make ideal local oscillators for 
frequency-agile receivers and spectrum analyzers, and are 
excellent as signal sources for microwave generators and 
synthesizers. 
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Low Noise 
YIG-Tuned Oscillators 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-7298 AV-72810 AV-12018 
Frequency Range, Min. 2-8 GHz 2-10 GHz 12-18 GHz 
Power Output into 50-ohm Load, Min. at 25°C 30 mMW/+14.8 dBm 25 mW/+14.0 dBm 50 mW/+17 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating Temperature, Max. 20 MHz 20 MHz 40 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.1 MHz 0.1 MHz 0.1 MHz 
Pushing Figure,+15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 

—5 VDC Supply, Typ. 1.0 MHz/V 1.0 MH2/V 1.5 MHz/V 
Magnetic Susceptibility @ 60 Hz, Typ. 70 kHz/Gauss 70 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, Min., @ 25°C —12 dBc —12 dBc —20 dBc 
3rd Harmonic, Min., @ 25°C —12 dBc —12 dBc —20 dBc 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc 
SSB Phase Noise @ 20 kHz Off Carrier, Min., @ 25°C —108 dBc/Hz —108 dBc/Hz —100 dBc/Hz @ 12-16 GHz 

-95 dBc/Hz @ 16-18 GHz 

Main Tuning Port Characteristics 

Sensitivity 20+1 MHz/mA 20+1 MHz/mA 1841 MHz/mA 

3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 

Linearity, Typ. +0.1% +0.1% +0.1% 

Hysteresis, Typ. 6 MHz 8 MHz 6 MHz 

Input Impedance @ 1 kHz, Typ. 10 ohms in series 10 ohms in series 6 ohms in series 

with 95 mH with 95 mH with 73 mH 
FM Port Characteristics 

Sensitivity, Typ. 310 kKHz/mA 310 kHz/mA 425 kHz/mA 

3 dB Bandwidth, Typ. 800 kHz 800 kHz 1 MHz 

Deviation at 3 dB Bandwidth, Max. 40 MHz 40 MHz 90 MHz 

Input Impedance @ 1 MHz, Typ. 1 ohm in series 1 ohm in series 0.5 ohm in series 

with 1.7 WH with 1.7 WH with 2.3 nH 
DC Circuit Power, Max., +1540.5V 200 mA 200 mA 350 mA. 
—5.040.1V 60 mA 25mA 30 mA 
YIG Heater Power 

Input Voltage Range 20 to 28 VDC 20 to 28 VDC — 

Power @ 25°C, Max. 1.5 watts 1.5 watts — 

Power @ 0°C, Max. 2.0 watts 2.0 watts — 
Weight, Max. 10 oz. 10 oz. 17 oz. 
Case Style C-45 C-45 M3-—60 
Model No. AV-76318 AV-78012 AV-78718 
Frequency Range, Min. 6-18 GHz 812.4 GHz 8-18 GHz 
Power Output into 50-ohm Load, Min. at 25°C 40 mW/+16 dBm 60 mW/+17.8 dBm 40 mW/+16 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating Temperature, Max. 40 MHz 25 MHz 40 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.1 MHz 0.5 MHz 0.1 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz//V 0.1 MHz/V 0.1 MHz/V 

—5 VDC Supply, Typ. 1.5 MHz/V 1.5 MHz/V 1.5 MH2/V 

Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 

2nd Harmonic, Min., @ 25°C —10 dBc —12 dBc —15 dBc 

3rd Harmonic, Min., @ 25°C —12 dBc —20 dBc —20 dBc 

Spurious Output, Min. —60 dBc —60 dBc —60 dBc 

SSB Phase Noise @ 20 kHz Off Carrier, Min., @ 25°C —100 dBc/Hz @ 6-16 GHz —105 dBc/Hz —100 dBc/Hz @ 8-16 GHz 
-95 dBc/Hz @ 16-18 GHz —95 dBc/Hz @ 16-18 GHz 

Main Tuning Port Characteristics 

Sensitivity 1841 MHz/mA 20+1 MHz/mA 18+1 MHz/mA 

3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 

Linearity, Typ +0.1% +0.05% +0.1% 

Hysteresis, Typ. 12 MHz 5 MHz 10 MHz 

Input Impedance @ 1 kHz, Typ. 6 ohms in series 9 ohms in series 6 ohms in series 

with 73 mH with 60 mH with 73 mH 
FM Port Characteristics 

Sensitivity, Typ. 425 kHz/mA 450 kHz/mA 425 kHz/mA 

3 dB Bandwidth, Typ. 1 MHz 400 kHz 1 MHz 

Deviation at 3 dB Bandwidth, Max. 90 MHz 40 MHz 90 MHz 

Input Impedance @ 1 MHz, Typ. 0.5 ohm in series 0.5 ohm in series 0.5 ohm in series 

with 2.3 wH with 2.0 nH with 2.3 wH 
DC Circuit Power, Max., +15+0.5V 350 mA 250 mA. 350 mA 
—5.0+0.1V 30 mA 40 mA 30mA 
YIG Heater Power 

Input Voltage Range —_ 20 to 28 VDC —_— 

Power @ 25°C, Max. — 1.5 watts — 

Power @ 0°C, Max. os 2.0 watts _ 
Weight, Max 17 62. 12 oz. 17 oz. 
Case Style M3-60 M4-45 M3-60 
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TYPICAL PERFORMANCE GRAPHS 
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Single Sideband Phase Noise 
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Low Noise 
YIG-Tuned Oscillators 


AV-72810 
Single Sideband Phase Noise 
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OAVANTEK 


Low Harmonic 
YIG-Tuned Oscillators 


FEATURES 


1 to 20 GHz Coverage 

—20 dBc Harmonics, Minimum 
+0.01 to +0.15% Tuning Linearity 
Rugged Hermetic Packaging 
Reliable Thin-Film Construction 
0° to +65°C, Temperature Range 


DESCRIPTION 

Avantek Low Harmonic Series YIG-tuned fundamental oscil- 
lators are specifically designed and tuned for low harmonic 
levels. They are built using the same Avantek thin-film 
construction and hermetic packaging that has proven itself 
ultimately reliable under severe military and aerospace 
environmental conditions. 


M4-45, p. 16-24 


This family of oscillators is designed for wideband application 
in receivers and instruments where tuning linearity and spec- 
tral purity are crucial. They make ideal local oscillators for 
frequency-agile receivers and spectrum analyzers, and are 
excellent as signal sources for microwave generators and 
synthesizers. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-7104-9 AV-7224-9 AV-7403-9 AV-7 453-9 
Frequency Range, Min. 1-2.2 GHz 2-4 GHz 4-8 GHz 4-8 GHz 
Power Output into 50-ohm Load, @ 25°C, Min. 25 mW/+16 dBm 100 mW/+20 dBm 20 mMW/+13 dBm 40 mW/+16 dBm 
Power Output Variation vs. Frequency, Max. 3.0 dB 3.0 dB 6.0 dB 6.0 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating Temperature, Max. 10 MHz 10 MHz 20 MHz 25 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.01 MHz 0.5 MHz 2.0 MHz 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.5 MHz/V 0.1 MHz/V 0.5 MHz2/V 0.1 MHz/V 
—5 VDC Supply, Typ. N/A 1.5 MHz 1.5 MHz2/V 1.5 MH2/V 
Magnetic Susceptibility @ 60 Hz, Typ. 70 kHz/Gauss 70 kHz/Gauss 70 kHz/Gauss 70 kHz/Gauss 
2nd Harmonic, Min., @ 25°C —20 dBc —20 dBc —20 dBc —20 dBc 
3rd Harmonic, Min., @ 25°C —20 dBc —20 dBc —20 dBc —20 dBc 
Spurious Output , Min. —60 dBc —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. £.1% +.05% +.05% +.05% 
Hysteresis, Typ. 1.7 MHz 3 MHz 6 MHz 6 MHz 
Input Impedance @ 1 kHz, Typ. 10 ohms in series 10 ohms in series 10 ohms in series 10 ohms in series 
with 95 mH with 95 mH with 95 mH with 95 mH 
FM Port Characteristics 
Sensitivity, Typ. 310 kHz/mA 310 KHz/mA 310 KHz/mA 310 kKHz/mA 
3 dB Bandwidth, Typ. 800 kHz 800 kHz 800 kHz 800 kHz 
Deviation at 3 dB Bandwidth, Max. 15 MHz 20 MHz 40 MHz 40 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 1 ohmin series 1 ohm in series 1 ohm in series 
with 1.7 wH with 1.7 pH with 1.7 wH with 1.7 wH 
DC Circuit Power, Max. 
+15+.0.5 VDC 150 mA 150 mA _— 150 mA 
—5+.1 VDC 60 mA 60 mA _— 60 mA 
+15+0.5/-3.5 VDC _ — 300 mA — 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 10 oz. 10 oz. 10 oz. 10 oz. 
Case Style A-45 C-45 C-38 C-38 
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ELECTRICAL AND PERFORMANCE SPECIFICATIONS (continued) 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Low Harmonic 
YiG-Tuned Oscillators 


Model No. AV-7443-9 AV-7871-9 AV-7872-9 AV-7873-9 AV-78020-9 
Frequency Range, Min. 4-8 GHz 8-12.4 GHz 812.4 GHz 8-12.4 GHz 8-20 GHz 
Power Output into 50-ohm Load, @ 25°C, Min. 60 mW/+17.8 dBm 30 mW/+14.8 dBm 60 mW/+17.8 dBm 100 mW/+20 dBm 20 mW/+13 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 6.0 dB 8.0 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating Temperature, Max. 20 MHz 25 MHz 25 MHz 25 MHz 40 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.2 MHz 5.0 MHz 1.0 MHz 1.0 MHz 1.0 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz2/V 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 
-—5 VDC Supply, Typ. 2.0 MHz/V N/A N/A N/A N/A 
Magnetic Susceptibility @ 60 Hz, Typ. 70 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, Min., @ 25°C —20 dBc —20 dBc —20 dBc —20 dBc —20 dBc 
3rd Harmonic, Min., @ 25°C —20 dBc —20 dBc —20 dBc —20 dBc —20 dBc 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. +0.1% 0.1% 40.1% +0.1% +0.15% 
Hysteresis, Typ. 6 MHz 6 MHz 6 MHz 6 MHz 18 MHz 
Input Impedance @ 1 kHz, Typ. 10 Ohms in series 9 ohms in series 9 ohms in series 9 ohms in series 7 ohms in series 
with 95 mH with 60 mH with 60 mH with 60 mH with 73 mH 
FM Port Characteristics 
Sensitivity, Typ. 310 kKHz/mA 450 kHz/mA 450 kHz/mA 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 800 kHz 400 kHz 400 kHz 400 kHz 1 MHz 
Deviation at 3 dB Bandwidth, Max, 40 MHz 40 MHz 40 MHz 40 MHz 90 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 0.5 ohm in series 0.5 ohm in series 0.5 ohm in series 0.5 ohm in series 
with 1.7 pH with 1.7 pH with 2.0 nH with 2.0 wH with 2.3 WH 
DC Circuit Power, Max. 
+154.5 VDC 200 mA 125 mA — — — 
—5t.1 VDC 60mA _ _ — — 
+15+0.5, -3.5 VDC _ ane 250 mA 250 mA 275 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 watts 2.0 watts 
Weight, Max 10 oz. 12 oz. 12 oz. 12 oz. 17 oz. 
Case Style C—45 M4—45 M4—45 M4—45 M3—60 
Model No. AV-71241-9 AV-71251-9 AV-71261-9 
Frequency Range, Min. 12-18 GHz 12-18 GHz 12-18 GHz 
Power Output into 50-ohm Load, @ 25°C, Min. 20 mW/ +13 dBm 30 mMW/ +14.8 dBm 50 mW/ +17 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating Temperature, Max. 40 MHz 40 MHz 40 MHz 
Pulling Figure (12 dB Return Loss), Typ. 5.0 MHz 1.0 MHz 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 
—5 VDC Supply, Typ. N/A N/A N/A 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, Min., @ 25°C —20 dBc —20 dBc —20 dBc 
3rd Harmonic, Min., @ 25°C —20 dBc —20 dBc —20 dBc 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 18£1 MHz/mA 1841 MHz/mA 18£1 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 
Linearity, Typ. +.1% £.1% £.1% 
Hysteresis, Typ. 9 MHz 9 MHz 9 MHz 
Input Impedance @ 1 kHz, Typ. 6 ohms in series 6 ohms in series 6 ohms in series 
with 73 mH with 73 mH with 73 mH 
FM Port Characteristics 
Sensitivity, Typ. 450 kHz/mA 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 1 MHz 1 MHz 1 MHz 
Deviation at 3 dB Bandwidth, Max, 70 MHz 70 MHz 70 MHz 
Input Impedance @ 1 MHz, Typ. 0.5 ohm in series 0.5 ohm in series 0.5 ohm in series 
with 2.3 wH with 2.3 WH with 2.3 nH 
DC Circuit Power, Max. 
+15+0.5 VDC — — — 
—5+0.1 VDC _— _— _— 
+15 +0.5, -3.5 VDC 125 mA 150 mA 200 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 17 oz. 17 oz. 17 oz. 
Case Style M3—45 M3-60 M3-60 
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Low Harmonic 
YIG-Tuned Oscillators 


TYPICAL PERFORMANCE GRAPHS 


Power Output — AV-7104-9 
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Tuning Linearity, % 


Tuning Linearity, % 


Tuning Linearity, % 
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QAVANTEK 


YIG-Tuned Oscillators 
With Tracking YIG Filter 


FEATURES 


e 2 to 8 GHz Coverage 

—40 dBc Minimum Harmonics 
30 mW Minimum Output Power 
Automatic Filter Tracking 
+0.1% Tuning Linearity 
FM/Phase-Lock Port 

0° to +65°C Temperature Range 


DESCRIPTION 


The Avantek AV-7248 is a fundamental output, buffered YIG- 
tuned transistor oscillator with an integral tracking YIG filter 
providing —40 dBe minimum harmonic output over the 2 to 
8 GHz frequency range. It offers +14.8 dBm (30 mW) mini- 
mum output power with 6.0 dB maximum variation and 0.1% 
tuning linearity over the full operating band. This complete 
Y1IG-tuned silicon bipolar transistor oscillator, two-stage GaAs 
FET buffer amplifier and high-Q tracking YIG filter is packaged 
in a compact hermetic case with a 2-inch diameter and 
1.4-inch length, weighing approximately 17 oz. 


An AV-7248 is ideal as the swept signal source in a laboratory 
signal generator due to its low harmonic output, extremely 
linear tuning curve and excellent frequency resettability. It 
may also be used as a local oscillator in spectrum analyzers 
and microwave receivers. 


In the AV-7248, both the frequency-determining oscillator YIG 
sphere and the filter YIG sphere are under the same pole 
piece in the same magnetic circuit. Since the mechanical 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


+TUNE -TUNE 


F-1,p. 16-16 


configuration of the magnetic circuit is carefully optimized, the 
tracking between oscillator and filter is inherently very close. 
For most applications, the unit is simply used as a conven- 
tional YlG-tuned transistor oscillator and no further design 
work is required. However, by applying current to the special 
filter fine-tuning (FM) coil provided on the AV-7248, the output 
power may be increased by approximately 1 dB at a particular 
frequency (approximately 100 mA at 8 GHz). This current 
may be fixed—for example to peak the output power at the 
high end of the frequency range to overcome external circuit 
losses—or swept with the main tuning current as desired. 


As with all other Avantek AV-7000 Series YIG-tuned oscilla- 
tors, the AV-7248 also includes a low-inductance FM tuning 
coil as a standard feature. This small coil is in close proximity 
to the YIG sphere and may be used to fine-tune the oscillator 
frequency, to phase lock the oscillator or to frequency 
modulate the output signal. The tuning sensitivity of this coil is 
less than that of the main tuning coil, but it has an 800 kHz, 
3 dB bandwidth and can vary the output frequency as much as 
40 MHz. 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Parameters Spec. 
Frequency Range, Min. 2 to 8 GHz 
Power Output (50-ohm Load) @ 25°C, Min. 30 mW 
+14.8 dBm 

Power Output Variation, Max. 6.0 dB 
Operating Temperature Range 0 to 65°C 

(Case Temperature) 
Frequency Drift Over Operating Temp., Max. 20 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.2 MHz 
Pushing Figure, Typ. 

+15 VDC Supply 0.1 MHz/V 

-—5 VDC Supply 2.0 MHz/V 
Magnetic Susceptibility, Typ. @ 60 Hz 50 kHz/Gauss' 
Second Harmonic @ 25°C, Min. —40 dBc 
Main Tuning Port Characteristics 

Sensitivity, Typ. 20+1 MHz/mA 

Bandwidth (3dB), Typ. 5 kHz 

Linearity, Typ.+0.1% 

Hysteresis, Typ. 8 MHz 


9 ohms in series 
with 130 mH 


Input Impedance, Typ. 


NOTES: 1.20 kHz/Gauss with optional mu-metal shield. 
2. Maximum (applied to filter FM port) 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


Parameters Spec. 

Third Harmonic @ 25°C, Min. —40 dBc 

Spurious Output, Min. —60 dBc 

FM Port Characteristics 

(Oscillator and Filter) 
Sensitivity 310 kH2/mA 
Bandwidth (3 dB), Typ. 800 kHz 
Deviation @ 3 dB Bandwidth, Max. 40 MHz 
Input Impedance Typ. 1 ohm in series with 

1.7 pH 

Filter Tracking Current? 300 mA @ 8 GHz 

+15 VDC Circuit Current, Max. 200 mA 


—5 VDC Circuit Current, Max. 60 mA 


YIG-Heater Power 20 to 28 VDC 
4W max @ 25°C 
6W max @ 0°C 

Weight Nom. 17 oz. 

Case Type F-1 


e Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 


YIG-Tuned Oscillators 
With Tracking YIG Filter 


TYPICAL PERFORMANCE @ 25°C Case Temperature (Unless Otherwise Noted) 
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+25°C 


Po == 


Change in Output Power vs. Case Temperature Power Output 


(Referenced to R, @ 25°C) (With optimally tracked FM/filter coil current) 


2 Ee aA AISNE 
£ =I 

S 3 90 

= 5 

& = 60 

4 a. 


A | | tf 
J} | | i | tt 
0 1 2 3 4 5 6 r 8 9 
Frequency, GHz 


0 cn 
-50 
a cL 
2 4 6 8 10 12 14 #14 
Frequency, GHz 


6 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 


12-26 


OAVANTEK 


YIG-Tuned Oscillators 
Millimeter Band 


FEATURES 


18 to 50 GHz Frequency Coverage 
10 to 60 mW Minimum Output Power 
+0.05% Tuning Linearity (Typ.) 
integral FM/Phase Lock Port 

GaAs FET Buffer Amplifiers 
Hermetic Package 

Thin-Film Hybrid Construction 

0° to +65°C and —54° to +85°C 
Temperature Range Versions 


DESCRIPTION 


The Avantek® AV Series millimeter oscillators are 
fundamental-output, buffered GaAs FET YIG-tuned oscilla- 
tors which provide a choice of +17.8 dBm, +16 dBm, +13 dBm 
or +10 dBm minimum output power over the 18 to 26.5 GHz 
frequency range and +13 dBm or +10 dBm 26.5 to 40 GHz 
range. They offer the features associated with lower- 
frequency YlG-tuned transistor oscillators, including +.05% 
tuning linearity, 0.5 MHz typical pulling over all phases of a 
12 dB (1.67:1 VSWR) return loss, 0.1 MHz/V typical pushing 
the +15 VDC supply line and spurious outputs at least 60 dB 
below the selected carrier. 


The oscillators are powered from a single +15 VDC source 
and require either 200 mA or 150 mA (not including YIG 
heater or coil current) —a maximum of 3.0W compared to the 
approximately 15W necessary to power a Gunn or Impatt- 
diode oscillator at similar frequencies. The variation in output 
power vs. frequency is also far lower with the GaAs FET 
oscillator than the equivalent two-terminal signal source. 
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This makes Avantek Millimeter Band YTOs an excellent 
choice for all applications where efficiency, tuning linearity 
and spectral purity are important. They are ideal local oscilla- 
tors for frequency agile receivers and spectrum analyzers, 
and make excellent signal sources for microwave sweep 
generators and synthesizers. Each model includes a low- 
inductance FM tuning coil which may be used for fine-tuning, 
phase-lock or to frequency-modulate the output signal. 

All Avantek AV Series YIG-tuned oscillators are built with thin- 
film hybrid construction. With components such as transistors 
and capacitors, in unpackaged chip form, are bonded directly 
to the ceramic substrate. The cases are filled with a dry, inert 
atmosphere, hermetically welded, and leak tested to assure 
long-term protection from moisture and corrosive gases— 
even under severe humidity and vibration conditions. 
Avantek microwave oscillators are built under a quality pro- 
gram that meets the requirements of MIL-Q-9858A. 
Qualification to the environmental specifications of 
MIL-E-5400 and MIL-E-16400, as well as other applicable 
military specifications, is available. 
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YIG-Tuned Oscillators 


Millimeter Band 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-71826 AV-718226 AV-18326 AV-18030 
Frequency Range, Min. 18-26.5 GHz 18-26.5 GHz 18-26.5 GHz 18-30 GHz 
Power Output into 50-ohm Load, Min. at 25°C 20 mW/+13 dBm 40 mW/+16 dBm 60 mW/+17.8 dBm 40 mW/+16 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 6.0 dB 
Operating Case Temperature Range 0° to 65°C 0° to 65°C 0° to 65°C 0° to 65°C 
Frequency Drift Over Operating Temperature, Max. 60 MHz 60 MHz 40 MHz 60 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.5 MHz 0.5 MHz 1.0 MHz 1.0 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 30+1.5 MHz/mA 3041.5 MHz/mA 3041.5 MHz/mA 3041.5 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. +0.05% +0.05% +0.05% £.0.1% 
Hysteresis, Typ. 12 MHz 12 MHz 10 MHz 18 MHz 
Input Impedance @ 1 kHz, Typ. 6.5 ohms in series 10 ohms in series 6.5 ohms in series 6.5 ohms in series 
with 95 mH with 150 mH with 95 mH with 95 mH 
FM Port Characteristics 
Sensitivity, Typ. 425 kHz/mA 375 kHz/mA 425 kHz/mA 425 kKHz/mA 
3 dB Bandwidth, Typ. 400 kHz 800 kHz 400 kHz 400 kHz 
Deviation at 3 dB Bandwidth, Max. 90 MHz 90 MHz 90 MHz 90 MHz 
Input Impedance @ 1 MHz, Typ. 0.35 ohm in series 0.4 ohm in series 0.35 ohm in series 0.35 ohm in series 
with 2 wH with 1.2 pH with 2 wH with 2 pH 
DC Circuit Power, Max., +8.0/+15.5V Min/Max 
+15+.5/-3.5V 150 mA 150 mA 200 mA 200 mA 
YIG Heater Power 
Input Voltage Range —_ 20 to 28 VDC — — 
Power @ 25°C, Max. —_ 1.5 watts — — 
Power @ 0°C, Max. —_ 2.0 watts — — 
Weight, Max 19 oz. 20 oz. 20 oz. 20 oz. 
Case Style M5-60 M5—60 M5-60 M5-60 
Model No. AV-20030 AV-25037M/W AV-26040M/W 
Frequency Range, Min. 20-30 GHz 25.0—37.5 GHz 26.5-40 GHz 
Power Output into 50-ohm Load, Min. at 25°C 40 mW/+16 dBm 20 mW/+13 dBm 10 mW/+10 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 4.0 dB 6.0 dB 
Operating Case Temperature Range 0° to 65°C 0° to 65°C 0° to 65°C 
Frequency Drift Over Operating Temperature, Max. 60 MHz 60 MHz 60 MHz 
Pulling Figure (12 dB Return Loss), Typ. 1.0 MHz 0.5 MHz 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MH2/V 0.1 MHz/V 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 30+1.5 MHz/mA 4042.0 MHz/mA 4042 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 2 kHz 2 kHz 
Linearity, Typ. +0.05% £0.1% +0.1% 
Hysteresis, Typ. 16 MHz 40 MHz 40 MHz 
Input Impedance @ 1 kHz, Typ. 6.5 ohms in series 6 ohms in series 10.5 ohms in series 
with 95 mH with 90 mH with 125 mH 
FM Port Characteristics 
Sensitivity, Typ. 425 kHz/mA 430 kKHz/mA 500 kHz/mA 
3 dB Bandwidth, Typ. 400 kHz 50 kHz 100 kHz 
Deviation at 3 dB Bandwidth, Max. 90 MHz 100 MHz 100 MHz 
Input Impedance @ 1 MHz, Typ. 0.35 ohm in series 0.3 ohm in series 0.4 ohm in series 
with 2 wH with 0.5 pH with 2 wH 
DC Circuit Power, Max., +8/+15.5V Min/Max 
+15+0.5/-3.5V 200 mA 200 mA 150 mA 
YIG Heater Power 
Input Voltage Range _ — 
Power @ 25°C, Max. — — 
Power @ 0°C, Max. — — 
Weight, Max. 20 oz. 20 oz. 20 oz. 
Case Style M5-60 M5-6OWR28 M5-45WR28 
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YIG-Tuned Oscillators 
Millimeter Band 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS (continued) 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-26240M/W AV-30045 AV-33050 
Frequency Range, Min. 26.5-40 GHz 30-45 GHz 33-50 GHz 
Power Output into 50-ohm Load, Min. at 25°C 20 mW/+13 dBm 10 mW/+10 dBm 5 mW/+7 dBm 
Power Output Variation vs. Frequency, Max. 4.0 dB 6.0 dB 6.0 dB 
Operating Case Temperature Range 0° to 65°C 0° to 65°C 0° to 65°C 
Frequency Drift Over Operating Temperature, Max. 60 MHz 60 MHz 60 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.5 MHz 0.1 MHz 0.1MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MH2/V 0.1 MHz/V 0.1 MHz/V 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 4042.0 MHz/mA 50.0+3.0 MHz/mA 50.043.0 MHz/mA 
3 dB Bandwidth, Typ. 2 kHz 2 kHz 2 kHz 
Linearity, Typ. £0.1% +0.15% +0.2% 
Hysteresis, Typ. 40 MHz 65 MHz 65 MHz 
Input Impedance @ 1 kHz, Typ. 6 ohms in series 10.5 ohms in series 10.5 ohms in series 
with 90 mH with 130 mH with 130 mH 
FM Port Characteristics 
Sensitivity, Typ. 430 kHz/mA 400 kHz/mA 400 kHz/mA 
3 dB Bandwidth, Typ. 50 kHz 100 kHz 100 kHz 
Deviation at 3 dB Bandwidth, Max. 100 MHz 100 MHz 100 MHz 
Input Impedance @ 1 MHz, Typ. 0.3 ohm in series 0.3 ohm in series 0.3 ohm in series 
with 0.5 pH with 1 wH with 1 pH 
DC Circuit Power, Max., 
+8.0/+15.5V Min/Max 150 mA 150 mA 150 mA 
YIG Heater Power 
Input Voltage Range — _ _ 
Power @ 25°C, Max. —_ —_ _ 
Power @ 0°C, Max. — —_ — 
Weight, Max. 20 oz. 20 oz. 20 oz. 
Case Style M5—-60WR28 M5-45WR22 M5—-45WR22 


Guaranteed Specifications at -54° to +85°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-18126 AV-26140M/W 
Frequency Range, Min. 18-26.5 GHz 26.540 GHz 
Power Output into 50-ohm Load, Min. /Max. +16 dBm/+23 dBm +13 dBm/+19 dBm 
Operating Case Temperature Range —54° to 85°C —54° to 85°C 
Frequency Drift Over Operating Temperature, Max. 60 MHz 60 MHz 
Pulling Figure (12 dB Return Loss), Typ. 1.0 MHz 0.5 MHz 
Pushing Figure, #15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 
Spurious Output, Min. —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 30.0+1.5 MHz/mA 40.042.0 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 2 kHz 
Linearity, Typ. £0.1% +0.1% 
Hysteresis, Typ. 10 MHz 40 MHz 
Input Impedance @ 1 kHz, Typ. 6.5 ohms in series 6 ohms in series 
with 90 mH with 90 mH 
FM Port Characteristics 
Sensitivity, Typ. 425 kHz/mA 430 kHz/mA 
3 dB Bandwidth, Typ. 400 kHz 50 kHz 
Deviation at 3 dB Bandwidth, Max. 90 MHz 100 MHz 
Input Impedance @ 1 MHz, Typ. 0.35 ohm in series 0.3 ohm in series 
with 2 wH with 0.5 wH 
DC Circuit Power, Max. 
+8.0/+15.5V Min./Max. 200 mA 150 mA 
Input Voltage Range — — 
Power @ 25°C, Max. — — 
Power @ —54°C, Max. a — 
Weight, Max. 20 oz. 20 oz. 
Case Style M5—60 M5—-60WR28 
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QOAVANTEK 


Low Unit Cost 
YIG-Tuned Oscillators 


2 to 8 GHz 
FEATURES APPLICATIONS or -TUNE 
e 1.00-inch Dia. Package e Test and Measurement ales GO — 
e Low Coil Inductance: 32 mH (typ.) DSU TBUON 
¢ Light Weight: 1.8 0z./51 grams * Ponable/Lightwelgit systens rm 
e Low Prime Power Consumption ° Special Antenna Range TERMINAL — 
+ East suming Suess Measurement Systems RF CONNECTOR (SMA) 
seeeisiahile cic meas e Laboratory Test Bench mis etilind 
e Single +15 VDC Bias Microwave Source 


DESCRIPTION 


The Avantek Low Unit Cost series of YIG-tuned oscillators 
has been designed specifically for the next generation com- 
mercial applications. These small, lightweight, low-cost units 
are an excellent alternative to the more conventional 1.75 


inch diameter units. 


The units consist of a Yttrium lron Garnet sphere coupled with 
an Avantek silicon bipolar transistor followed by an Avantek 
GaAs FET MMIC amplifier for +13 dBm minimum power out- 
put. This low cost Yig-tuned oscillator series has been de- 
signed with single input bias and requires no Yig heater 
power. Inherent to the small size is the low coil inductance 
which provides for tuning speeds two to three times faster 
than conventional 1.75” dia. YTOs. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at +25°C Case Temperature (unless otherwise noted) 


Model No. AV-7036 AV-7028 
Frequency Range, Min: 3.0 to 6.0 GHz 2.0 to 8.0 GHz 
Power Output (50-ohm load), Min: +13 dBm +13 dBm 
Power Variation (Over Frequency Range) Max: 4.0 dB 6.0 dB 
Operating Temperature Range (Case Temperature): 0 to +50°C 0 to +50°C 
Frequency Drift Over Temperature, Typ: 5.0 MHz 10.0 MHz 
Pulling Figure (12 dB Return Loss), Typ: 0.2 MHz 0.2 MHz 
Pushing Figure, +15 VDC Supply, Typ: 0.1 MHz/V 0.1 MHz/V 
Magnetic Susceptibility @ 60 Hz, Typ: 150 kHz/Gauss 150 kHz/Gauss 
2nd Harmonic, Min: -8 dBc -8 dBc 
3rd Harmonic, Typ: —14 dBc —14 dBc 
Spurious Output, Min: —50 dBc —50 dBc 
SSB Phase Noise (@ 20 KHz From Carrier), Typ: —100 dBc/Hz —100 dBc/Hz 
(@ 100 KHz From Carrier), Typ: —120 dBc/Hz —120 dBc/Hz 
Main Tuning Port Characteristics 
Sensitivity: 20 MHz/mA + 15% 20MHz/mA + 15% 
Bandwidth (3 dB), Typ: 5 kHz 5 kHz 
Linearity, Typ: +£0.02% £0.10% 
Hysteresis, Typ: 5 MHz 8 MHz 
Input Impedance, Typ. @ 1kHz: 7.3 ohms in series 7.3 ohms in series 
with 32 mH with 32 mH 
FM Port Characteristics 
Sensitivity, Typ: 310 kKHz/mA 310 kHz/mA 
Bandwidth (3 dB), Typ: 200 kHz 200 kHz 
Deviation at 3 dB Bandwidth, Max: 40 MHz 40 MHz 
Input Impedance, Typ.: 0.3 ohms in series 0.3 ohms in series 
with 1.4 [LH with 1.4 LH 
DC Circuit Power, Max 
+15V DC + 0.5V DC: 100 mA 100 mA 
Weight, Max: 1.8 oz. 1.8 oz. 
Case Style: LC—1 LC—1 
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Low Unit Cost 
YIG-Tuned Oscillators 


MAXIMUM RATINGS 


De VONRGS 225055 Rh se Sone Reh LMR Fa ORAL SOMTERE ASSOLE DEK RKTLE RES OS SIRA CUNO RROD A SERS ET ee RN e ee ae 2aeeon +20 VDC, Max. 
Pen Peni GUNG, NAk. vt odes dee ese he tecd 26505 54540 ch eH HG SEE SDSS ERE 1 OSE EO KOE E RUS KT Ree EES 300 mA Max. 
Carat Case TMG Gai ites ceets cone nce'sso0as snes f0ecd x nnae ueree pewaeeinn ya ger segdaens tuewe us 0°C to +50°C 
PIGIHIS TOMBOOONG “occ eo bo 8 he ae a Ge ora b ad 8 ae oe edd oe peek eA Nea aa eye so eS Ew Ee Oe Oe ee ews -10°C to +65°C 


WEIGHT: 1.8 0z./51 grams 


BLOCK DIAGRAM 
Basic Digital/Analog Driver Hookup to a YTO 
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Low Unit Cost 
YIG-Tuned Oscillators 


TYPICAL PERFORMANCE GRAPHS @ +25°C AV -7036 
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SINGLE SIDEBAND PHASE NOISE 
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QAVANTEK 


YIG-Tuned Oscillators 
Extended Temperature Range 
Octave Band 


FEATURES 


2 to 18 GHz Frequency Coverage 
Designed to MIL-E1-5400 and -16400 
Rugged Hermetic Thin-Film Construction 
+0.05% to +0.2% Tuning Linearity 

High Rate FM and Phase Lock Capability 
Frequency Stable Under Severe Vibration 
—54° to +85°C Temperature Range 


DESCRIPTION 

The Avantek® AV Series Extended Temperature Range 
fundamental oscillators are extremely compact and light- 
weight, yet are designed and manufactured to offer excellent 
performance and high MTBFs over the —54° to +85°C tem- 
perature range. They meet the environmental conditions of 
MIL-E-5400 and MIL-E-16400. 


This family of truly ruggedized YTOs offers complete 2 to 
18 GHz frequency coverage. They are ideal for systems 
requiring signal sources with moderate power levels, excel- 
lent tuning linearity, low spurious outputs and a flat power out 
vs. frequency characteristic. 


Greater Than 70,000 Hours MTBF Under 
Missile Launch Conditions 


As an indication of the inherent reliability of the Avantek family 
of these YTOs, the MTBF of the AV-7214 (2 to 4 GHz) is 
calculated at 73,900 hours at 71°C under the most severe 
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M3-60, p. 16-24 


condition of MIL-HDBK-217B (M,—missile launch). Even at 
temperatures which exceed the normal guaranteed operating 
range, the MTBF still remains high. For example, under 
the same M. conditions, the MTBF of the AV-7214 is 
46,600 hours at 100°C. 


Resistant To Shock And Vibration 


Under the conditions of MIL-STD-810C (method 516.2, pro- 
cedure 4, figure 516.2-2), with a shock of 50G for 11 ms or 
300G for 3 ms, there is no degradation, before and after, of the 
performance of the AV-7214. The incidental frequency sta- 
bility of the AV-7214 is equal to or better than 200 kHz with a 
vibration of 10-2500 Hz at 45G, MIL-STD-202, method 204, 
test condition E. Note that the mounting and cabling of the 
oscillator during the vibration test is critical—consult the 
Avantek factory for information on the procedures for 
duplicating this test. 


+ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 


YIG-Tuned Oscillators 


Extended Temperature Range Octave Band 


YIG-TUNED OSCILLATORS, EXTENDED TEMPERATURE RANGE, OCTAVE BAND 
Guaranteed Specifications at -54° to +85°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-7214 AV-7413 AV-7418 AV-77111 
Frequency Range, Min. 2-4 GHz 4-8 GHz 4-8 GHz 7-11 GHz 
Power Output into 50-ohm Load, Min./Max. +17 dBm/+23 dBm +8 dBm/+20 dBm +14.8 dBnV/+23 dBm +17 dBm/+24 dBm 
Frequency Drift Over Operating Temperature, Max. 20 MHz 40 MHz 40 MHz 40 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.5 MHz 0.5 MHz 0.5 MHz 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.5 MHz/V 0.1 MHz/V 0.1 MHz2/V 
-—5 VDC Supply, Typ. 1.5 MHz/V 1.5 MHz/V 1.5 MH2/V N/A 
Magnetic Susceptibility @ 60 Hz, Typ. 70 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, Min. —12 dBc —12 dBc —12 dBc —12 dBc 
3rd Harmonic, Min. —20 dBc —15 dBc —12 dBc -—15 dBc 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 1540.8 MHz/mA 1540.8 MHz/mA 1540.8 MHz/mA 2041 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. +0.05% +0.05% +0.1% +.0.1% 
Hysteresis, Typ. 3 MHz 6 MHz 6 MHz 6 MHz 
Input Impedance @ 1 kHz, Typ. 7 ohms in series 7 ohms in series 7 ohms in series 7 ohms in series 
with 51 mH with 51 mH with 51 mH with 60 mH 
FM Port Characteristics 
Sensitivity, Typ. 310 kHz/mA 310 kKHz/mA 310 kKHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 400 kHz 400 kHz 400 kHz 400 kHz 
Deviation at 3 dB Bandwidth, Max. 60 MHz 60 MHz 60 MHz 70 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 1 ohm in series 1 ohm in series .5 ohm in series 
with 1.7 nH with 1.7 pH with 1.7 nH with 2.0 pH 
DC Circuit Power, Max., 200 mA 120 mA 200 mA 
+15+0.5V 60 mA 60 mA 60 mA 300 mA 
—5.0+0.1V 
+15+0.5/-3.5V 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ —54°C, Max. 2.5 watts 2.5 watts 2.5 watts 2.5 watts 
Weight, Max. 12 oz. 12 oz. 12 oz. 12 oz. 
Case Style M4—45 M4—38 M4—45 M4—45 
Model No. AV-7814 AV~78112 AV-12118 
Frequency Range, Min. 8-12.4 GHz 812.4 GHz 12-18 GHz 
Power Output into 50-ohm Load, Min./Max. +13 dBnv/+24 dBm +19 dBnv/+24 dBm +16 dBnV/+23 dBm 
Frequency Drift Over Operating Temperature, Max. 50 MHz 50 MHz 60 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.5 MHz 1.0 MHz 1.0 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 
—5 VDC Supply, Typ. N/A N/A N/A 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, Min. —10 dBc —12 dBc —15 dBc 
3rd Harmonic, Min. —15 dBc —15 dBc _ 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 1841 MHz/mA 1841 MHz/mA 1841 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 
Linearity, Typ. +0.05% £0.1% £0.1% 
Hysteresis, Typ. 6 MHz 6 MHz 9 MHz 
Input Impedance @ 1 kHz, Typ. 6 ohms in series 6 ohms in series 6 ohms in series 
with 60 mH with 73 mH with 73 mH 
FM Port Characteristics 
Sensitivity, Typ. 450 kHz/mA 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 1 MHz 1 MHz 1 MHz 
Deviation at 3 dB Bandwidth, Max. 70 MHz 90 MHz 90 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series .5 ohm in series .5 ohm in series 
with 2.3 WH with 2.3 WH with 2.3 WH 
DC Circuit Power, Max. 
+15+0.5V/-3.5V 175 mA 275 mA 275 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 
Power @ —54°C, Max. 2.5 watts 2.5 watts 2.5 watts 
Weight, Max. 17 oz. 17 oz. 17 oz. 
Case Style M3-60 M3-—60 M3-60 
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QAVANTEK 


YIG-Tuned Oscillators 
Extended Temperature Range 
Multi-Octave Band 


FEATURES 


e 2to 18 GHz Frequency Coverage 

e Designed to MIL-E1-5400 and -16400 

e Rugged Hermetic Thin-Film Construction 
e +0.05% to +0.2% Tuning Linearity 

High Rate FM and Phase-Lock Capability 
Frequency Stable Under Severe Vibration 
—54° to +85°C Temperature Range 


DESCRIPTION 

The Avantek® AV Series Extended Temperature Range 
fundamental oscillators are extremely compact and light- 
weight, yet are designed and manufactured to offer excellent 
performance and high MTBFs over the —54° to +85°C 
temperature range. They meet the environmental conditions 
of MIL-E-5400 and MIL-E-16400. 

This family of truly ruggedized YTOs offers complete 2 to 
18 GHz frequency coverage. They are ideal for systems 
requiring signal sources with moderate power levels, excel- 
lent tuning linearity, low spurious outputs and a flat power out 
vs. frequency characteristic. 


Greater Than 70,000 Hours MTBF Under 
Missile Launch Conditions 


As an indication of the inherent reliability of the Avantek family 
of these YTOs, the MTBF of the AV-7246 (2 to 6 GHz) is 
calculated at 73,900 hours at 71°C under the most severe 
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condition of MIL-HDBK-217B (M,—missile launch). Even at 
temperatures which exceed the normal guaranteed operating 
range, the MTBF still remains high. For example, under 
the same M, conditions, the MTBF of the AV-7246 is 
46,600 hours at 100°C. 


Resistant To Shock and Vibration 


Under the conditions of MIL-STD-810C (method 516.2, 
procedure 4, figure 516.2-2), with a shock of 50G for 11 ms or 
300G for 3 ms, there is no degradation, before and after, of the 
performance of the AV-7246. The incidental frequency 
stability of the AV-7246 is equal to or better than 200 kHz with 
a vibration of 10-2500 Hz at 45G, MIL-STD-202, method 204, 
test condition E. Note that the mounting and cabling of the 
oscillator during the vibration test is critical—consult the 
Avantek factory for information on the procedures for dupli- 
cating this test. 


« Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 


YIG-Tuned Oscillators 
Extended Temperature Range Multi-Octave Band 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 
Guaranteed Specifications at -54° to +85°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-7114 AV-7246 AV-7218 AV-7278 
Frequency Range, Min. 1-4 GHz 2-6 GHz 2-8 GHz 2-8 GHz 
Power Output into 50-ohm Load, Min./Max. +13 dBm/+21 dBm +16 dBm/+23 dBm +5 dBm/+17 dBm +14.8 dBm/+23 dBm 
Frequency Drift Over Operating Temperature, Max. 20 MHz 30 MHz 40 MHz 40 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.5 MHz 0.5 MHz 0.5 MHz 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.5 MHz/V 0.1 MHz/V 0.5 MHz/V 0.1 MHz/V 
—5 VDC Supply, Typ. 1.5 MHz/V 1.5 MHz/V 1.5 MHz/V 1.5 MH2/V 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, Min. —12 dBc -8 dBc —-5 dBc —8 dBc 
3rd Harmonic, Min. —20 dBc —12 dBc -—15 dBc —12 dBc 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity +15£0.8 MHz/mA 154.8 MHz/mA 1540.8 MHz/mA 154.8 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. +.15% £0.1% +0.1% +.0.1% 
Hysteresis, Typ. 3 MHz 6 MHz 9 MHz 9 MHz 
Input Impedance @ 1 kHz, Typ. 10 Ohms in series 7 ohms in series 7 ohms in series 7 ohms in series 
with 42 mH with 51 mH with 51 mH with 60 mH 
FM Port Characteristics 
Sensitivity, Typ. 310 kKHz/mA 310 kKHz/mA 310 kHz/mA 310 kKHz/mA 
3 dB Bandwidth, Typ. 800 kHz 800 kHz 800 kHz 800 kHz 
Deviation at 3 dB Bandwidth, Max. 50 MHz 60 MHz 60 MHz 60 MHz 
Input Impedance @ 1 kHz, Typ. 1 ohm in series 1 ohm in series 1 ohm in series 1 ohm in series 
with 1.7 pH with 1.7 nH with 1.7 pH with 1.7 pH 
DC Circuit Power, Max., 
+15+0.5V 150 mA 200 mA 120 mA 200 mA 
—5+0.1V 50 m/A 60 mA 60 mA 60 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ —54°C, Max. 2.5 watts 2.5 watts 2.5 watts 2.5 watts 
Weight, Max. 8 oz. 12 oz. 12 oz. 12 oz. 
Case Style M1—45 M4—45 M4—38 M4—45 
Model No. AV-76118 AV-77116 AV-78418 AV-78618 
Frequency Range, Min. 6—18 GHz 7-16 GHz 8-18 GHz 8-18 GHz 
Power Output into 50-ohm Load, Min./Max. +13 dBm/+23 dBm +16 dBm/+24 dBm +13 dBm/+24 dBm +16 dBm/+24 dBm 
Frequency Drift Over Operating Temperature, Max. 60 MHz 50 MHz 70 MHz 60 MHz 
Pulling Figure (12 dB Return Loss), Typ. 1.0 MHz 0.5 MHz 0.5 MHz 1.0 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, Min. -8 dBc —12 dBc —10 dBc —10 dBc 
3rd Harmonic, Min. -8 dBc —15 dBc —15 dBc —15 dBc 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity +18+1 MHz/mA 2041 MHz/mA 18+1 MHz/mA 1841 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. £0.25% +0.1% +0.1% +.0.1% 
Hysteresis, Typ. 18 MHz 13 MHz 15 MHz 15 MHz 
Input Impedance @ 1 kHz, Typ. 6 ohms in series 9 ohms in series 6 ohms in series 6 ohms in series 
with 73 mH with 60 mH with 73 mH with 73 mH 
FM Port Characteristics 
Sensitivity, Typ. 450 kHz/mA 450 kHz/mA 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 1 MHz 400 kHz 1 MHz 1 MHz 
Deviation at 3 dB Bandwidth, Max. 90 MHz 70 MHz 90 MHz 90 MHz 
Input Impedance @ 1 kHz, Typ. .5 ohm in series .5 ohm in series 0.5 ohm in series .5 ohm in series 
with 2.3 pH with 2.0 pH with 2.3 wH with 2.3 pH 
DC Circuit Power, Max. 
+15+0.5/-3.5V 275 mA 300 mA 175 mA 275 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ —54°C, Max. 2.5 watts 2.5 watts 2.5 watts 2.5 watts 
Weight, Max. 1? G2, 12 oz. 17 oz. 17 oz. 
Case Style M3-60 M4—45 M3—45 M3-60 
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YIG-Tuned Oscillators 
Extended Temperature Range Multi-Octave Band 


TYPICAL PERFORMANCE @ 25°C Case Temperature 


Power Output — AV-7278 Harmonic Output — AV-7278 Power Output — AV-78618 
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QAVANTEK 


YIG-Tuned Oscillators 
With Analog or Digital Drivers 


DESCRIPTION 


Avantek YlG-tuned oscillators are available with either 
digitally-tuned or analog voltage-tuned drivers. These drivers 
control the main tuning coil current via 12-bit digital logic or via 
an analog voltage, thus eliminating the need to build and align 
tuning current sources. 


Both the digital and analog drivers are available in two 
temperature range version; 0° to 65°C and—54° to +85°C. The 


former is used with any Avantek YIG-tuned devices specified 
over 0° to +65°C, while the extended temperature range 
version will meet all of the environmental specifications of 
Avantek’s militarized YIG-tuned devices, including operation 
over the —54° to +85°C temperature range. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at 25°C Case Temperature (Operating Temperature Per Device) 


Specification’ 


Tuning Range 


Tuning Accuracy: at 25°C on baseplate, 
1/2 hour after turn-on, excluding 
hysteresis and non-linearity 

Resolution 


Interface Logic 
Tuning Input Resistance 
Common Mode Rejection 


Residual FM: (15 Hz-15 kHz bandwidth) 


Non-Linearity 
Pushing: +15 Volts: 


—15 Volts: 
Power Supply Voltage: 
Power Supply Current:2 

+15 Volts: 


—15 Volts: 


Weight 
Device Specifications That Do Not Apply 


Analog Driver 


0.000 volts at input corresponds to lowest 
frequency 

10.000 volts at input corresponds to highest 
frequency 

+(0.1% of frequency +2 MHz) 


NA 


NA 

210 kQ 

240 dB 

4x10- of oscillator frequency in hertz 
+40 kHz, typ. 

Device specification applies 

+(0.01% of frequency +1 MHz + oscillator 
pushing)/volt. typ. 

+(0.01% of frequency +1 MHz)/volt, typ. 

+15 volts: +5% 


Oscillator bias current + tuning current at 
max freq +30 mA 

(Current requirement of —5 volts of oscillator 
if present +30 mA) 

Oscillator weight +12 oz. 

Main Tuning Coil Sensitivity 

Main Tuning Coil Input 

Impedance at 1 kHz 

Pushing Figure, —5 volts if used 


Digital Driver 


All zeros at input corresponds to lowest 
frequency 

All ones at input corresponds to highest 
frequency 

+(0.1% of frequency +2 MHz) 


12 bit positive true logic for increasing 
frequency 

TTL or CMOS 

NA 

NA 

4x10 of oscillator frequency in hertz 
+40 kHz, typ. 

+(1/2 bit + device non-linearity) 

+(0.001% of frequency +0.1 MHz + oscillator 
pushing)/volt, typ. 

+(0.001% of frequency +1 MHz)/volt, typ. 

+15 volts: +5% 


Oscillator bias current + tuning current at 
max freq +40 mA 

(Current requirement of —5 volts of oscillator 
if present +40 mA) 

Oscillator weight +13 oz. 

Main Tuning Coil Sensitivity 

Main Tuning Coil Input 

Impedance at 1 kHz 

Pushing Figure, —5 volts if used 


NOTES: 1. These specifications are in addition to the standard specifications for the basic YIG device to which the driver is coupled except as noted. 


2. Tuning current at max freq is: 


Avantek, Inc. . 


481 Cottonwood Drive, Milpitas, CA 95035 


Max freq (MHz) 
Sensitivity (MHz/mA) = Max current (mA) 


« Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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YiG-Tuned Oscillators 
With Analog or Digital Drivers 


Block Diagram 
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Basic Digital/Analog Driver Hookup to a YTO 
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YIG-Tuned Oscillators 
With Analog or Digital Drivers 


YIG-TUNED OSCILLATORS WITH DRIVERS 


Guaranteed Specifications at 25°C Case Temperature (Operating Temperature Per Device) 


Residual 
Power Supply Current FM 
Model Frequency (mA), Max. (kHz, p-p) YTO Case 
Number (GHz) +15 V -15V Typical Model Type 
OSCILLATORS WITH ANALOG DRIVERS (Partial Listing) 
AVD-7104 1-2.2 300 30 50 AV-7104 AD 1 
AVD-7224 24 400 100 60 AV-7224 AD 1 
AVD-7236 2-6 500 30 70 AV-7236 AD 1 
AVD-7238 2-8 625 125 75 AV-7238 AD 1 
AVD-7453 4-8 600 100 75 AV-7453 AD 1 
AVD-74010 4-10 725 100 80 AV-—74010 AD 1 
AVD-7873 812.4 900 30 90 AV-7873 AD2 
AVD-78218 8-18 1200 30 120 AV-78218 AD 2 
AVD-71261 12-18 1225 30 120 AV-71261 AD 2 
AVD-71826 18-26.5 1075 30 150 AV-71826 AD 2 
OSCILLATORS WITH DIGITAL DRIVERS (Partial Listing) 
ADD—7104 1-2.2 300 40 50 AV-7104 DD 1 
ADD—7224 2-4 400 100 60 AV-7224 DD 1 
ADD—7236 2-6 525 40 70 AV-7236 DD 1 
ADD—7238 2-8 650 125 75 AV-7238 DD 1 
ADD—7453 4-8 600 100 75 AV-7453 DD 1 
ADD—74010 4-10 750 100 80 AV-74010 DD 1 
ADD-—7873 812.4 925 40 90 AV-7873 DD2 
ADD-78218 8-18 1225 40 120 AV-78218 DD2 
ADD-71261 12-18 1250 40 120 AV-71261 DD 2 
ADD—71826 18-26.5 1100 40 150 AV-—71826 DD2 
OSCILLATORS WITH ANALOG DRIVERS (Partial Listing) 
AVD-7214 2-4 400 100 60 AV-7214 AD 2 
AVD-7218 2-8 700 100 75 AV-7218 AD 2 
AVD-7413 4-8 700 100 75 AV-7413 AD 2 
AVD-7814 812.4 900 40 90 AV-7814 AD 2 
AVD-78418 8-18 1225 40 120 AV-78418 AD 2 
AVD-71214 12-18 1225 40 120 AV-71214 AD 2 
OSCILLATORS WITH DIGITAL DRIVERS (Partial Listing) 
ADD-7214 24 400 125 60 AV-7214 DD2 
ADD-7218 2-8 725 125 75 AV-7218 DD2 
ADD-7413 4-8 725 125 75 AV-7413 DD2 
ADD—7814 812.4 925 50 90 AV-7814 DD2 
ADD-—78418 8-18 1225 50 120 AV-78418 DD2 
ADD-—71214 12-18 1225 50 120 AV-71214 DD2 
NOTE: 1. Due to the large number of YTOs available with drivers, only a partial listing is provided with a selection of units covering a broad frequency 
spectrum. 


UNITS NOT AVAILABLE WITH ANALOG OR DIGITAL DRIVER 


AV-7204 
AV-—26040 (Available in digital only as special request) 
AV-—33050 


AV-—7298 

AV-72810 
AV-—12018 
AV-76318 
AV-78012 
AV-78718 


CONSULT FACTORY 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


PRODUCT DESCRIPTION 

Avantek YIG-tuned Bandpass Filters offer performance 
equivalent to high-Q cavity resonators, but may be tuned over 
multi-octave frequency ranges by varying the current through 
their magnetic coils. 


These filters tune in octave and multi-octave frequency 
ranges of 0.5 to 2 GHz, 2 to 8 GHz, 8 to 18 GHz, 1 to 18 GHz, 2 
to 18 GHz, and 2 to 26.5 GHz. They are divided into three 
series based on the 3 dB bandwidth of the filter and size. 
Avantek YIG-tuned filters are available in one, two, three, and 
four sphere (stage) versions to offer a choice of skirt selec- 
tivity, off-resonance isolation and insertion loss, with all 
versions optimized to provide approximately maximally flat 
response. 


YiG-Tuned Filters 
Frequency vs. Stages Matrix 


Number of Stages (Spheres) 


Crewe [1] 2 | 8 [. 
o5-2GHz | |  AFP-30221 | 
2-8GHz | | AFP-20821 | AFP-30821 |AFP—40821 


8-18 GHz AFP-21821 | AFP-31821 |AFP-41821 

AFW-21821 | AFW-31821 |AFW-41821 

AFM-41821 

1-18GHz |  ——_—‘{arp-2ie51 | = AF P4185 
2-18GHz | | AFP-21841 | AFP-31841 


Fe i i ae 


Each unit is designed and manufactured for reliability under 
severe operating conditions and is qualifiable to the environ- 
mental conditions of MIL-STD-810. 


The advantages of increasing the number spheres is seen in 
the skirt selectivity (steepness), which improves by 6 dB/ 
stage/octave of the 3 dB bandwidth, and the off-resonance 
resolution which increases 20 dB per sphere. However, there 
are sacrifices when increasing the number of stages: 
increased insertion loss and higher heater current. Therefore, 
a careful consideration of the tradeoffs must be made when 
deciding how many stages a filter requires. 


All Avantek YIG-tuned filters use the same basic magnetic 
circuit and tuning coils as the YIG-tuned oscillators, so that 
these filters offer equivalent dynamic tuning characteristics to 
simplify the design of tracking oscillator/filter combinations. 


Internally, the YIG spheres are mounted on mechanically- 
stable, nonconducting ceramic rods that position the spheres 
at the optimum position within the RF coupling loops and in 
relation to the magnetic field. The temperature of each sphere 
is maintained at a constant value above ambient with a self- 
regulating, positive-temperature-coefficient heating element. 
For higher reliability, no thermostat or other moving parts are 
used. Temperature regulation minimizes frequency drift with 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


YIG-Tuned Filters 
Product Description 


temperature, as well as minimizing the introduction of ampli- 
tude ripple within the filter passband. 


To minimize magnetic susceptibility, the filters use a 
re-entrant electromagnetic structure that both minimizes the 
external magnetic field and provides self-shielding against 
external axial magnetic fields. 


Applications 

Avantek YIG-tuned bandpass filters are primarily designed for 
use as preselectors for superheterodyne receivers, instru- 
ments such as spectrum analyzers, special harmonic filtering 
in microwave synthesizers, and as filters to reduce the 
harmonic output of YIG-tuned oscillators. YIG filters are also 
used in military applications such as RWRs, ESM and ECM 
equipment. 


AFP Series 


The AFP Series YIG-tuned filters are compact, light weight, 
high-Q filters covering multi-octave and broadband 
frequencies. The AFP Series is characterized by a 3 dB 
bandwidth which is on the order of 15 to 25. MHz minimum. All 
the major features of the AFP line are highlighted below: 


e 0.5 to 26.5 GHz Coverage 
Excellent Tuning Linearity 

e 1,2, 3, or 4 Sphere Versions 

e Low Insertion Loss 

e 15 to 26 MHz Bandwidth (Min.) 


AFW Series 


Avantek’s AFW Series offers similar performance as the AFP 
Series in an ultra-wide 3 dB bandwidth range of 250 to 
400 MHz. All versions feature low insertion loss, approxi- 
mately maximally-flat response, and a minimum of +5 dBm 
RF limiting level. All the major features of the AFW line are 
highlighted below: 

e 8.0 to 18 GHz Coverage 

e Excellent Tuning Linearity 

e 2,3, or 4 Sphere Versions 

e Low Insertion Loss 

e 250 to 400 MHz Bandwidth (Min.) 


AFM Series 


Avantek’s newest YIG-tuned filter line is the AFM series. The 
AFM Series is a derivative of the AFP series. It’s major advan- 
tage is it’s 1-1/4 in. case style which offers a truly compact, 
lightweight filter package. All the major features of the AFM 
line are highlighted below: 


e 8.0 to 18 GHz Coverage 
e Low Insertion Loss 


e¢ Compact Size: 1.25 in. 
Light Weight: <230 grams 
Excellent Tuning Linearity 


« Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 


YIG-Tuned Filters 


Selection Guide 


YIG-TUNED FILTERS SELECTION GUIDE 


AFP SERIES MULTI-OCTAVE FILTERS 


3 dB Insertion Resonance Ripple & 
Frequency Bandwidth Loss Isolation Spurious 

Range (MHz) (dB) (DB) (dB) Page 
Model (GHz) Minimum Maximum Minimum Maximum No. 
0.5 to 2 GHz 
AFP-30221 0.5-2.0 15 6 70 2.0 13-4 
2 to 8 GHz 
AFP-20821 2-8 25 3 45 2.0 13-4 
AFP-30821 2-8 25 4 70 2.0 13-4 
AFP-40821 2-8 20 5 80 2.0 13-4 
8 to 18 GHz 
AFP-21821 8-18 25 3 45 2.0 13-4 
AFP-31821 8-18 25 5 70 2.5 13-5 
AFP-41821 8-18 25 5 80 2.0 13-5 
AFP SERIES BROADBAND 
1 to 18 GHz 
AFP-21851 1-18 20 6 45 2.5 13-5 
AFP-41851 1-18 20 9 80 20 13-5 
2 to 18 GHZ 
AFP-21841 2-18 25 4 45 2.5 13-5 
AFP-31841 2-18 25 5 70 a0 13-5 
AFP-41841 2-18 20 8 80 2.5 13-5 
2 to 26 GHz 


AFP-12641 2-26.5 20 5 25 1.0 13-5 
AFP-32641 2-26.5 25 7 70 2.5 13-5 


AFM SERIES MULTI-OCTAVE 1-1/4 CUBE 
8 to 18 GHz 


AFM-41821 8-18 25 5 80 2.5 13-9 


AFW SERIES ULTRA-WIDE BANDWIDTH FILTERS 


8 to 18 GHz 

AFW-21821 8-18 250 4 45 2.0 13-10 
AFW-31821 8-18 300 5 70 2.5 13-10 
AFW-41821 8-18 400 g 80 2.5 13-10 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 


AFP Series 
Multi-Octave and Broadband 
YIG Bandpass Filters 


FEATURES 


0.5 to 26.5 GHz Coverage 
Excellent Tuning Linearity 

1, 2,3, or 4 Sphere Versions 
Low Insertion Loss 

15 to 25 MHz Bandwidth (Min.) 


DESCRIPTION 


Avantek® AFP Series current-tuned YIG bandpass filters are 
compact, lightweight, high-Q filters for the 0.5 to 2.0, 2 to 8, 8 
to 18, 1 to 18, 2 to 18 and 2 to 26.5 GHz frequency bands. 
Available in one-, two-, three-, and four-sphere configura- 
tions, AFP Series YIG filters offer 3 dB bandwidths on the or- 
der of 20 MHz, and carefully-selected combinations of skirt 
selectivity and off-resonance isolation. All versions feature 
low insertion loss, approximately maximally-flat phase re- 
sponse and minimum +10 dBm FF limiting levels, combined 
with the excellent tuning linearity of YIG filters. 


RF CONNECTORS 
HEATER (SMA) EATER 


TERMINALS 


FIL-2, p. 16-18 


FIL-1, p. 16-18 


Specifically designed and manufactured for reliability under 
severe operating conditions, AFP Series YIG filters are qualifi- 
able to the environmental conditions of MIL-STD-810. 


AFP Series YIG filters are current-tuned, providing an 
extremely linear (£3 to +5 MHz, typical) current-vs.-frequency 
tuning curve due to the careful design of a magnetic circuit that 
maintains a constant average permeability throughout the 
tuning current range. Most AFP Series filters have a typical 
tuning sensitivity of 20 MHz/mA to permit simple tracking of 
multiple filters, with low hysteresis to assure accurate tuning. 


AFP SERIES ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at 25°C Case Temperature (+10° to +60°C Operating Temperature) 


Model No. AFP-30221 
Number of Stages 3 
Frequency Range, Min. 0.5-2 GHz 
Bandwidth (3 dB), Min.* 15 MHz 
Insertion Loss, Max. 6 dB 
Off-Resonance Isolation, Min. 70 dB 
Off-Resonance Spurious, Min. 40 dB 
Combined Passband Spurious and Ripple, Max. 2 dB 
Passband VSWR, Typ. 2.0:1 
Limiting Level, Min. +10 dBm 
Linearity, Typ. +6 MHz 
Hysteresis, Typ. 6 MHz 
Operating Case Temperature 10° to 60°C 
Frequency Drift Over Operating 
Temperature, Typ. 8 MHz 

Tuning Coil: 

Sensitivity, Typ. 20 MHz/mA 

Resistance, Typ. 18 ohms 

Inductance, Typ. 180 mH 
Heater Power: 

Voltage, Nom. 20-28 VDC 


Current (Surge/Steady-State), Typ. 
Case Style 


900 mA/120 mA 


FIL 1 


NOTE: 1. Modified 3 dB bandwidths are available on special order. 
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AFP-20821 AFP-30821 AFP-40821 AFP-21821 
2 3 4 2 
2-8 GHz 2-8 GHz 2-8 GHz 8-18 GHz 
25 MHz 25 MHz 20 MHz 25 MHz 
3 dB 4dB 5 dB 3 dB 
45 dB 70 dB 80 dB 45 dB 
20 dB 40 dB 50 dB 20 dB 
2.0 dB 2.0 dB 2.0 dB 2.0 dB 
2.0:1 2.0:1 2.0:1 2.0:1 
+10 dBm +10 dBm +10 dBm +10 dBm 
+6 MHz +6 MHz +6 MHz +8 MHz 
8 MHz 8 MHz 8 MHz 15 MHz 
10° to 60°C 10° to 60°C 10° to 60°C 10° to 60°C 
8 MHz 8 MHz 8 MHz 15 MHz 
20 MHz/mA 20 MHz/mA 20 MHz/mA 20 MHz/mA 
10 ohms 10 ohms 10 ohms 4 ohms 
90 mH 90 mH 90 mH 75 mH 
20-28 VDC 20-28 VDC 20-28 VDC 20-28 VDC 


FIL 1 


600 mA/80 mA 900 mA/120 mA 


FIL 1 


FIL 1 


1200 mA/160 mA 600 mA/80 mA 


FIL 2 


¢ Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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AFP SERIES ELECTRICAL AND PERFORMANCE SPECIFICATIONS (continued) 


Guaranteed Specifications at 25°C Case Temperature (+10° to +60°C Operating Temperature) 


AFP Series 


Model No. AFP-31821 AFP-41821 AFP-21851 AFP-41851 AFP-21841 
Number of Stages 3 4 2 4 2 
Frequency Range, Min 8-18 GHz 8-18 GHz 1-18 GHz 1-18 GHz 2-18 GHz 
Bandwidth (3 dB), Min..' 25 MHz 25 Mhz 20 MHz 20 MHz 25 MHz 
Insertion Loss, Max. 5 dB 5 dB 6 dB 9 dB 4 dB 
Off-Resonance Isolation, Min. 70 dB 80 dB 45 dB 80 dB 45 dB 
Off-Resonance Spurious, Min. 40 dB 50 dB 20 dB 50 dB 20 dB 
Combined Passband Spurious and Ripple, Max. 2.5 dB 2.5 dB 2.5 dB 2.5 dB 2.5 dB 
Passlband VSWR, Typ. 2.0:1 2.5 2.5:1 2.5:1 2.0:1 
Limiting Level, Min.2 +10 dBm +10 dBm +10 dBm +10 dBm +10 dBm 
Linearity, Typ. +8 MHz +8 MHz +10 MHz +10 MHz +10 MHz 
Hysteresis, Typ. 15 MHz 15 MHz 24 MHz 24 MHz 24 MHz 
Operating Case Temperature 10° to 60°C 10° to 60°C 10° to 60°C 10° to 60°C 10° to 60°C 
Frequency Drift Over Operating 
Temperature, Typ. 15 MHz 15 MHz 20 MHz 20 MHz 20 MHz 
Tuning Coil: 
Sensitivity, Typ. 20 MHz/mA 20 MHz/mA 20 MHz/mA 20 MHz/mA 20 MHz/mA 
Resistance, Typ. 4 ohms 4 ohms 6 ohms 6 ohms 4 ohms 
Inductance, Typ. 75 mH 75 mH 70 mH 70 mH 75 mH 
Heater Power: 
Voltage, Nom. 20-28 VDC 20-28 VDC 20-28 VDC 20-28 VDC 20-28 VDC 
Current (Surge/Steady-State), Typ. 1200 mA/120 mA 1200 mA/160 mA 600 mA/80 MA 1200 mA/160 mA 600 mA/80 mA 
Case Style FIL.2 FIL 2 FIL 2 FIL 2 FIL 2 
NOTE: 1. Modified 3 dB bandwidths are available on special order. 
2. All 1-18 GHz units have a limiting level of +6 dBm min. between 1-2 GHz. 
Model No. AFP-31841 AFP-41841 AFP-12641 AFP-32641 
Number of Stages 3 4 1 3 
Frequency Range, Min 2-18 GHz 2-18 GHz 2-26.5 GHz 2-26.5 GHz 
Bandwidth (3 dB), Min..! 20 MHz 20 MHz 20 MHz 25 MHz 
Insertion Loss, Max. 6 dB 8 dB 5 dB 7 dB 
Off-Resonance Isolation, Min. 70 dB 80 dB 25 dB 70 dB 
Off-Resonance Spurious, Min. 40 dB 50 dB 15 dB 40 dB 
Combined Passband Spurious and Ripple, Max. 2.5 dB 1.0 dB 2.5 dB 2.5 dB 
Passband VSWR, Typ. 2.0:1 2.0:1 2.0:1 2.5:1 
Limiting Level, Min.2 +10 dBm +10 dBm +10 dBm +10 dBm 
Linearity, Typ. +10 MHz +10 MHz +10 MHz +20 MHz 
Hysteresis, Typ. 24 MHz 24 MHz 30 MHz 30 MHz 
Operating Case Temperature 10° to 60°C 10° to 60°C 10° to 60°C 10° to 60°C 
Frequency Drift Over Operating 
Temperature, Typ. 20 MHz 20 MHz 30 MHz 20 MHz 
Tuning Coil: 
Sensitivity, Typ. 20 MHz/mA 20 MHz/mA 30 MHz/mA 30 MHz/mA 
Resistance, Typ. 4 ohms 4 ohms 10 ohms 10 ohms 
Inductance, Typ. 75 mH 75 mH 70 mH 130 mH 
Heater Power: 
Voltage, Nom. 20-28 VDC 20-28 VDC 20-28 VDC 20-28 VDC 


Current (Surge/Steady-State), Typ. 
Case Style 


900 mA/120 mA 


FIL 2 


NOTE: 1. Modified 3 dB bandwidths are available on special order. 
2. All 1-18 GHz units have a limiting level of +6 dBm min. between 1-2 GHz. 
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1200 mA/160 mA 200 mA/40 mA 


FIL 2 


900 mA/120 mA 


FIL2 


+ Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 


AFP Series 


TYPICAL PERFORMANCE @ 25°C CASE TEMPERATURE 
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AFP Series 


TYPICAL PERFORMANCE (continued) 


3 dB Bandwidth Insertion Loss 
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AFP Series 
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TYPICAL PERFORMANCE (continued) 


3 dB Bandwidth 
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AFM Multi-Octave 
QAVANTEK YIG Bandpass Filter 


FEATURES RF conNecToRS 


e 8.0 to 18 GHz Coverage RF iN 
e Low Insertion Loss 
e Compact Size: 1.25 in. 


TUNING 


e Light Weight: <230 grams TERMINALS 

e Excellent Tuning Linearity FIL-4, p. 16-19 
DESCRIPTION 

Avantek® AFM current-tuned YIG bandpass filter is a com- Specifically designed and manufactured for reliability under 


pact, lightweight, high-Q filter for the 8 to 18 GHz frequency severe operating conditions, the AFM YIG filter is qualifiable 
band. The four-sphere configuration of the AFM YIG filter to the environmental conditions of MIL-STD-810. 


offers a 3 dB bandwidth on the order of 25 MHz. This version The AFM YIG filter has an extremely linear (+5 MHz, typical) 


features low viii loss, approximately maximally-flat current-vs.-frequency tuning curve due to the careful design 
Phase Teeponee and a miramilins 10 cm FF imiting vel, of a magnetic circuit that maintains a constant average per- 
combined with the excellent tuning linearity of YIG filters. meability throughout the tuning current range. The AFM filter 


has a typical tuning sensitivity of 20 MHz/mA to permit the 
simple tracking of multiple filters, with low hysteresis to assure 
accurate tuning. 


AFM ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at 25°C Case Temperature (+10° to +60°C Operating Temperature) 


Model No. AFM-41821 
Number of Stages 4 
Frequency Range, Min. 8-18 GHz 
Bandwidth (3 dB), Min.' 25 MHz 
Insertion Loss, Max. 5 dB 
Off-Resonance Isolation, Min. 80 dB 
Off-Resonance Spurious, Min. 50 dB 
Combined Passband Spurious and Ripple, Max. 1.5 dB 
Limiting Level, Min. +10 dBm 
Linearity, Typ. +8 MHz 
Hysteresis, Typ. 15 MHz 
Operating Case Temperature 10° to 60°C 
Frequency Drift Over Operating Temperature, Typ. 15 MHz 
Tuning Coil: 

Sensitivity, Typ. 20 MHz/mA 

Resistance, Typ. 7 ohms 

Inductance, Typ. 50 mH 
Heater Power: 

Voltage, Nom. 20-28 VDC 

Current (Surge/Steady-State), Typ. 1200 mA/160 mA 
Case Style FIL 4 


NOTE: 1. Modified 3 dB bandwidths are available on special order. 
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O\PVANTEK 


AFW Series 
Multi-Octave 
YIG Bandpass Filters 


FEATURES 


e 8.0 to 18 GHz Coverage 

e Excellent Tuning Linearity 

e 2, 3, or 4 Sphere Versions 

e Low Insertion Loss 

e 250 to 400 MHz Bandwidth (Min.) 


DESCRIPTION 


Avantek® AFW Series current-tuned YIG bandpass filters are 
compact, lightweight, high-Q filters for the 8 to 18 GHz 
frequency band. Available in two-, three-, and four-sphere 
configurations, AFW Series YIG filters offer 3 dB bandwidths 
on the order of 250 MHz, and carefully-selected combinations 
of skirt selectivity and off-resonance isolation. All versions 
feature low insertion loss, approximately maximally-flat phase 
response and minimum +5 dBm PF limiting levels, combined 
with the excellent tuning linearity of YIG filters. 


Specifically designed and manufactured for reliability under 
severe operating conditions, AFW Series YIG filters are 
qualifiable to the environmental conditions of MIL-STD-810. 


AFW Series YIG filters have an extremely linear (£14 MHz, 
typical) current-vs.-frequency tuning curve due to the careful 
design of a magnetic circuit that maintains a constant aver- 
age permeability throughout the tuning current range. All AFW 
Series filters have a typical tuning sensitivity of 


FIL-2, p. 16-18 


20 MHz/mA to permit the simple tracking of multiple filters, 
with low hysteresis to assure accurate tuning. 


In all AFW Series YIG filters, the YIG spheres are mounted on 
mechanically-stable, nonconducting ceramic rods that posi- 
tion the spheres at the optimum position within the RF 
coupling loops and in relation to the magnetic field. The 
temperature of each sphere is maintained at a constant value 
above ambient with a self-regulating, positive-temperature- 
coefficient heating element, which has no thermostat or other 
moving parts for higher reliability. Temperature regulation 
minimizes frequency drift with temperature, as well as mini- 
mizing the introduction of amplitude ripple within the filter 
passband. 


To minimize magnetic susceptibiity, the filters use a re-entrant 
electromagnetic structure that both minimizes the external 
magnetic field and provides self-shielding against external 
axial magnetic fields. 


AFM ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at 25°C Case Temperature (+10° to +60°C Operating Temperature) 


Model No. AFW-21821 AFW-31821 AFW-41821 
Number of Stages 3 4 
Frequency Range, Min 8-18 GHz 8-18 GHz 8-18 GHz 
Bandwidth (3 dB), Min.' 250 MHz 300 MHz 400 MHz 
Insertion Loss, Max. 4 dB 5 dB 7 dB 
Off-Resonance Isolation, Min. 45 dB 70 dB 80 dB 
Off-Resonance Spurious, Min. 20 dB 25 dB 40 dB 
Combined Passband Spurious and Ripple, Max. 2.0 dB 2.5 dB 2.5 dB 
Limiting Level, Min. +5 dBm +5 dBm +5 dBm 
Linearity, Typ. +30 MHz +30 MHz +30 MHz 
Hysteresis, Typ. 15 MHz 15 MHz 15 MHz 
Operating Case Temperature 10° to 60°C 10° to 60°C 10° to 60°C 
Frequency Drift Over Operating Temperature, Typ. 30 MHz 30 MHz 30 MHz 
Tuning Coil: 

Sensitivity, Typ. 20 MHz/mA 20 MHz/mA 20 MHz/mA 

Resistance, Typ. 6 ohms 6 ohms 6 ohms 

Inductance, Typ. 70 mH 70 mH 70 mH 
Heater Power: 

Voltage, Nom. 20-28 VDC 20-28 VDC 20-28 VDC 

Current (Surge/Steady-State), Typ. 600 mA/80 mA 900 mA/120 mA 1200 mA/160 mA 
Case Style FIL 2 FIL 2 FIZ 


NOTE: 1. 3 dB bandwidths from 100 to 500 MHz for frequency bands >6 GHz are available on special order. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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AFW Series 


TYPICAL PERFORMANCE (continued) 


3 dB Bandwidth Insertion Loss 
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QAVANTEK 


AFPA, AFMA, AFPD, AFWA, 
AFMD and AFWD Series 
YIG-Tuned Bandpass Filters 
With Analog or Digital Drivers 


DESCRIPTION 


All Avantek YIG-tuned filters are now available with either digi- 
tally-tuned or analog voltage-tuned drivers. These drivers 
control the main tuning coil current via 12 bit digital logic or a 
0 to +10-volt analog voltage, thus eliminating the need to build 


and align tuning current sources. 


DRIVER SELECTION GUIDE 


Both the digital and analog drivers are available in either com- 
mercial or extended temperature range versions. The com- 
mercial version, used with Avantek’s commercial YIG-tuned 
devices, is specified over +10° to +60°C, while the extended 


temperature range version will meet all specifications over the 
—54° to +85°C temperature range. 


Guaranteed Specifications at 25°C Case Temperature (+10° to +60°C Operating Temperature) 


Specification’ 


Tuning Range 


Tuning Accuracy: @ 25°C on baseplate, 
1/2 hour after turn-on, excluding 
hysteresis and non-linearity 


Resolution 
Interface Logic 
Tuning Input Resistance 
Common Mode Rejection 
Residual FM: (15 Hz to 15 KHz bandwidth) 
Non-Linearity: 
Pushing: 
+15 Volts: 
—15 Volts: 


Power Supply Voltage: 


Power Supply Current:2 
+15 Volts: 


—15 Volts: 


Weight 
Device Specifications That Do Not Apply 


Analog Driver 


0.000 volts at input corresponds to lowest 
frequency 

10.000 volts at input corresponds to highest 
frequency 


+(0.08% of frequency +2 MHz) 


N/A 

N/A 

210 kohm 

240 dB 

N/A 

Device specification applies 


+(0.1% of frequency + 1 MHz)/volt, typ. 
+(0.1% of frequency + 1 MHz)/volt, typ. 


+15 volts at +5% 


Tuning coil current at max. frequency 
+30 mA 
30 mA 


Filter weight +10 oz. 
Tuning Sensitivity 
Tuning Coil Resistance 
Tuning Coil Inductance 


12-Bit Digital Driver 


All zeroes at input corresponds to lowest 


frequency 
All ones at input corresponds to highest 
frequency 


+(0.08% of frequency + 2 MHz) 


12-bit positive true logic for increasing frequency 
TTL or CMOS 

N/A 

N/A 

N/A 

+(1/2 bit + device non-linearity) 


+(0.001% of frequency + 0.1 MHz)/volt, typ. 
+(0.001% of frequency + 0.1 MHz)/volt, typ. 


+15 volts at +5% 


Tuning coil current at max. frequency + 40 mA 


40 mA 


Filter weight +10 oz. 
Tuning Sensitivity 
Tuning Coil Resistance 
Tuning Coil Inductance 


NOTES: 1. These specifications are in addition to the standard specifications for the basic YIG device to which the driver is coupled except as noted. 


2. Tuning current at maximum frequency is: 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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Sensitivity (MHz/mA) — Max current (mA) 
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AFPA, AFMA, AFPD, AFWA, 
AFMD and AFWD Series 


YIG-TUNED FILTERS WITH DRIVERS 


Guaranteed Specifications at 25°C Case Temperature 


Off 
Resonance 
Isolation Power Supply Current 
Model Frequency (dB) (mA), Max. YTF Case 
Number (GHz) Min. 15V -15V Model Type 


MULTI-OCTAVE COMMERCIAL FILTERS WITH ANALOG DRIVERS 


AFPA-30221 0.5-2 70 150 50 AFP-30221 FPD 1 
AFPA-20821 2-8 45 450 50 AFP-20821 FPD 1 
AFPA-30821 2-8 70 450 50 AFP-30821 FPD 1 
AFPA-40821 2-8 80 450 50 AFP-40821 FPD 1 
AFPA-21821 8-18 45 950 50 AFP-21821 FPD 2 
AFPA-31821 8-18 70 950 50 AFP-31821 FPD 2 
AFPA-41821 8-18 80 950 50 AFP-41821 FPD 2 


BROADBAND COMMERCIAL FILTERS WITH ANALOG DRIVERS 


AFPA-21841 2-18 45 950 50 AFP-21841 FPD 2 
AFPA-31841 2-18 70 950 50 AFP-31841 FPD 2 
AFPA-41841 2-18 80 950 50 AFP—41841 FPD 2 
AFPA-32641 2-26.5 70 930 50 AFP-32641 FPD 2 


ULTRA WIDE 3 dB BANDWIDTH COMMERCIAL FILTERS WITH ANALOG DRIVERS 


AFWA-21821 8-18 45 950 50 AFW-21821 FPD 2 
AFWA-31821 8-18 70 950 50 AFW-31821 FPD 2 
AFWA-41821 8-18 80 950 50 AFW-41821 FPD 2 


MULTI-OCTAVE COMMERCIAL FILTERS WITH DIGITAL DRIVERS 
AFPD-30221 0.5-2 70 150 50 AFP-30221 FDD 1 


AFPD-20821 2-8 45 450 50 AFP-20821 FDD 1 
AFPD-30821 2-8 70 450 50 AFP-30821 FDD 1 
AFPD-40821 2-8 80 450 50 AFP-40821 FDD 1 
AFPD-21821 8-18 45 950 50 AFP-21821 FDD 2 
AFPD-31821 8-18 70 950 50 AFP-31821 FDD 2 


AFPD-41821 8-18 80 950 50 AFP-41821 FDD 2 


BROADBAND COMMERCIAL FILTERS WITH DIGITAL DRIVERS 


AFPD-21841 2-18 45 950 50 AFP-21841 FDD 2 
AFPD-31841 2-18 70 950 50 AFP-31841 FDD 2 
AFPD-41841 2-18 80 950 50 AFP—41841 FDD 2 
AFPD-32641 2-26.5 70 930 50 AFP-32641 FDD 2 


ULTRA WIDE 3 dB BANDWIDTH COMMERCIAL FILTERS WITH DIGITAL DRIVERS 
AFWD-21821 8-18 45 950 50 AFW-21821 FDD 2 


AFWD-31821 8-18 70 950 50 AFW-31821 FDD 2 

AFWD-41821 8-18 80 950 50 AFW-41821 FDD 2 
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QAVANTEK 


CASCADABLE AMPLIFIER CHARACTERISTICS 


All parameters indicated on the amplifier data sheets as 
“minimum” or “maximum” are tested as an integral part of the 
production process. All specifications indicated as “typical” 
are sample tested on a regular basis and serve as an approxi- 
mate indication of the performance of the units. 


Bandwidth Limitation With External Filtering 


The guaranteed frequency range of all cascadable thin-film 
amplifiers represents the range in which all guaranteed per- 
formance parameters are met. However, they will continue to 
exhibit useful gain over a much wider bandwidth. If response 
to out-of-band frequencies is a problem in a circuit design, it 
may be necessary to provide external filtering. The following 
book is recommended by some Avantek engineers as an 
“excellent” source for filter design information: Matthaei, 
George L., et al, Microwave Filters, Impedance Matching 
Networks, and Coupling Structures, New York, McGraw-Hill 
Book Company, Inc., 1964. 


Low Frequency Gain 
(Outside Guaranteed Bandwidth) 


The low frequency behavior of the input circuitry of many of 
the UTO amplifiers follows the curve plotted in Figure 1. At 
some point below the lower guaranteed frequency response 
limit, the gain will gradually decrease until at approximately 
300 kHz, it will drop at a rate of approximately 6 dB per octave 
until unity gain is reached. 


Designing circuits around UTO modules at low frequencies 
must be done on a case-by-case basis since changes in input 
impedance, VSWR and other parameters will appear when 
the units are operated outside the normal guaranteed 
bandwidth. Avantek applications engineers can provide 
answers to specific applications questions. 


Gain Spec 


5 MHz | Minimum | MHz 


0.1 1 10 100 1000 10000 
Frequency, MHz 


Figure 1. Typical Gain Response of UTO-502 
(Between Unity Gain Points) 


Avantek, Inc. .» 481 Cottonwood Drive, Milpitas, CA 95035 


Application Note 
Cascadable Amplifiers 


High Frequency Performance 
(Outside Guaranteed Bandwidth) 


Figure 1 indicates how a UTO-502 (guaranteed to 500 MHz) 
varies in gain through 2 GHz. In applications where UTO 
modules are to be used above their guaranteed upper 
frequency limit, variations in input impedance, VSWR and 
other performance parameters will have to be taken into 
consideration. 


Maximum Power Input 


To prevent possible permanent degradation of noise figure, it 
is recommended that not more than +13 dBm CW power be 
applied to the input of any cascadable amplifier Some of the 
high-output-power amplifiers such as the UTO-561 and 
UTO-2025 have a higher maximum input power specification, 
but these are the exception rather than the general rule. 


Maximum Temperature 


The maximum operating temperature over which Avantek will 
guarantee performance for most cascadable amplifiers is -55 
to +125°C. Most amplifier characteristics are guaranteed 
over 0 to 50°C and —55 to +85°C. Upon special request 
amplifiers can be tested and guaranteed up to +125°C. The 
maximum storage temperature of most Avantek cascadable 
amplifiers is -62 to +150°C. 


The “R” Series burn-in temperature is chosen so that the 
amplifier’s transistor junction temperature is as close to 
150°C as possible during the burn-in. In some cases, for 
higher power units, the burn-in temperature will be below 
100°C, but is typically 100 to 125°C on most amplifiers. 


Power Dissipation And Thermal Considerations 


When operating under normal bias conditions, Avantek 
amplifier modules will dissipate as little as 55 mW for the 
GPD-252 to as much as 2.85 W for the UTO-561. For higher 
power units that will be operated at high case temperatures, 
care should be taken in choosing a circuit board material to 
prevent excessive junction temperatures. For more 
information on board material thermal characteristics, please 
see the application note on PlanarPak package mounting 
techniques. 


Minimum Usable Signal Input Power — 

Amplifier Sensitivity’ 

The lowest input signal power level which will produce a 
detectable output from an amplifier stage is determined by 
the thermal noise generated within the amplifier itself. Any 
signal below the “noise floor” will not produce any apparent 
change in amplifier output, since the signal to noise ratio be- 
comes unity. 

Note 1: For more detailed information see Design Feature article “Where 


Lies The Thermal Noise Floor?” at the end of this section published 
in Microwave & RF, July, 1984 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 


The following equation can be used to determine the thermal 
“noise floor”, and thus the minimum signal level that can be 
amplified by a cascadable amplifier stage. 


P,, = —114 dBm + 10 log B + 10 log (10NF/10—1) 


Where P,, = effective input noise power, or minimum amplifi- 
able signal level. B = Bandwidth of amplifier system (in 
MHz); B is the 3 dB bandwidth of the amplifier, or of any filter 
that is used ahead of the amplifier to limit overall bandwidth. 


Referring to Figure 1, the 3 dB bandwidth of a UTO-502 is 
approximately 1.3 GHz, and its guaranteed maximum noise 
figure (0O-50°C) is 4.0 dB. 


So, for its full bandwidth, 


P,,=-114+410 log (1.3 x103) +10 log (104+—1) = -81.1dBm 
or if the bandwidth is limited to 1 MHz, 


P, =—114 + 10 log (1) + 10 log (104 — 1) =-112.2 dBm 


In many applications, the actual noise floor of the UTO 
amplifier is increased due to thermal noise produced by the 
input circuitry, transmission lines, etc. For example, if the input 
circuitry ahead of the UTO-502 introduces 3.5 dB of loss, the 
loss would add directly to the noise figure; therefore, the effec- 
tive noise figure of the stage would be 7.5 dB. 


Note: For communications engineers working with noise temperature rather 
than noise figure, the effective noise temperature (Te) of a UTO ampii- 
fier in K can be found from: 


Te = 290(10%F10 4) 


Intercept Point 


If the fundamental input power vs. output power response of 
an amplifier is plotted on a log-log scale, it will have a 1:1 slope 
(see Fig. 2) in the linear operating region. It has been deter- 
mined that a plot of the second-order intermodulation prod- 
ucts of the amplifier, plotted on the same scale, will have a 
slope of 2:1 and the third-order products a slope of 3:1. 


Since the third-order spurious products are the most trouble- 
some, falling within the bandpass of even moderate 
bandwidth amplifiers, the intercept point is generally defined 
as the point where extensions of the first- and third-order 
responses intersect on the output power scale. Note that the 
second-order response plot will generally intersect at the 
same point as well, unless the amplifier design suppresses 
even-order responses (for example, push-pull stages). 


The plot of amplifier responses is a set of straight lines on the 
log-log scale. The slope of the line depends on the order; the 
fundamental has a slope of 1, the second-order has a slope of 
2 and the third-order has a slope of 3. The intersection of the 
fundamental and third-order yields the intercept point. 


When the amplifier is operating in the linear amplification 
range (i.e., below the 1 dB gain compression point), the levels 
of the spurious responses can be estimated accurately with a 
simple calculation or by using the nomograph. 


Referring to the typical amplifier response curve of Figure 2, 
the output power at 1 dB gain compression is +20 dBm and 
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SATURATED 


POWER OUTPUT 


& 
5 
E 
3 


3rd ORDER 


-55 -45 -35 -25 -15 -5 0 
INPUT POWER (dBm) 


GAIN = 25 DB 
POWER OUTPUT = +20 dBm 
(AT 1 dB GAIN COMPRESSION) 
INTERCEPT POINT = +30 dBm 


Figure 2. Input Intercept Point Graph 

the intercept point is +30 dBm, a difference of 10 dB. Since the 
difference between the slope of the second-order response 
curve and the fundamental curve is 1:1, the second-order 
spurious products will be the same distance down from the 
fundamental as the fundamental is from the intercept point at 
any output power. Similarly, since the difference between the 
slope of the third-order curve and the fundamental is 2:1, the 
third-order products will be twice the distance down from the 
fundamental as the fundamental is from the intercept point at 
any output power in the linear range. For example, if the ampli- 
fier is driven to +15 dBm output power, the second-order prod- 
uct will be suppressed to 15 dB below the output signal and 
the third-order product will be an additional 15 dB below 
the second-order product (a to a to a on Figure 2). If the ampli- 
fier was driven to provide 0 dBm output power, the suppres- 
sion of the second-order product relative to the output signal 
would be 30 dB and the third-order product would be an addi- 
tional 30 dB or 60 dB below the desired output (b to b to b on 
Figure 2). 


AUTOMATIC NETWORK ANALYZER 
CHARACTERIZATIONS OF CASCADABLE 
AMPLIFIERS 


The data sheet for each amplifier has a printout from an auto- 
matic network analyzer. The measurements were made on 
random samples taken from current production runs and can 
be considered, within normal production variations, as typical 
of the characteristics of units currently being shipped. 


e Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 


Application Note 


Cascadable Amplifiers 
ELSES E GIES SLE SEED SEEN, Ti AAS COILING IO RELIES LADIES SER ITI TEL EINE LEM RRM NS BALE BEES DEEN EE MELEE GS, EERE EE REISE ALE AE A NE 


Avantek, Inc. . 


NOMOGRAPH NO. 1 


Intercept 
Point 
(dBm) 
+40 
Signal 
+25 Level 
(dBm) 
+30 +40 
Spurious 
Response Level 
+25 +30 (dBm Down) 
2nd-Order 3rd-Order 
+20 +20 0 0 
+15 +10 5 10 
+10 0 10¥ 20 
+5 -10 15 30 
0 -20 20 40 
—-5 -30 25¢ 50 
—10 —40 30¢ 60 
-15 —50 35 70 
—20 -60 40™ 80 


EXAMPLE 1 


Given Intercept Point +30 dBm 
Output Signal Level -10 dBm 


Find Third-Order IM Level 


Line up ruler on +30 on Intercept Point Scale and—10 dBm on Signal 
Level Scale. Read —-90 dBm on Nomograph 2 or 80 dB down on 
Nomograph 1. The spurious responses are at —90 dBm, or 80 dB 
down from the signals at -10 dBm. 


The intercept point is given for the output level. When input levels 
are being considered, the amplifier gain must be taken into consid- 
eration. 


EXAMPLE 2 


Given Intercept Point +30 dBm 
Input Signal —30 dBm 
Amplifier Gain 30 dB 
Find Third-Order Spurious Level at the Output 
At the output, the two signals will be at 0 dBm (-30 dBm +30 dB). 


NOMOGRAPH NO. 2 


Intercept 
Point . 
(dBm) Spurious 
+40 Signal Response Level 
Level 2nd-Crder 3rd-Order 
(dBm) (-dBm) — (-dBm) 
° —20 40 60 
oa = 60 80 
is =“ 70 90 
90 110 
100 120 


Line up ruler on +30 dBm on the Intercept Point Scale and 0 dBm on 
the Signal Level Scale. Read-60 dBm on Nomograph 2 or 60 dB 
down on Nomograph 1. 


Unequal signals must be converted to equivalent equal signals by 
subtracting from the stronger signal one third of the difference 
between the two signals measured in dB. 


EXAMPLE 3 


Given Intercept Point +30 dBm 
Output Signals at -3 dBm and at --18 dBm 


Find Third-Order Spurious Response 


Step 1. Find equivalent equal signal level 
The difference between two signals at -3 dBm and —18 dBm is 


15 dB. One third of 15 dB is 5 dB. Subtract 5 dB from -3 dBm. The 
resultant signal level, -8 dBm, is the equivalsnt equal signal level. 


Line up ruler with +30 dBm on the Intercept Point Scale and—-8 dBm 
on the Signal Level Scale. Read 76 dB down on Nomograph 1, or 
—84 dBm on Nomograph 2. 


Figure 3. Dynamic Range Nomographs 
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S-Parameter Printouts 


The action of the automatic network analyzer in measuring the 
S-Parameters of a cascadable amplifier can be explained by 
the extremely simplified schematic shown in Figure 4. Two 
directional couplers are placed at the input and one at the 
output of the cascadable amplifier, and the power levels and 
phase angles are measured at each of the terminals. 


50-ohm Source 


Figure 4. S-Parameter Measurements. 


If the amplifier is placed in the circuit in the forward direction: 


|F, | 
Ss. = 2! /oF,-oF 
21 F, | 2 1 


Application Note 
Cascadable Amplifiers 


S,, = input reflection coefficient, expressed at a ratio and 
angle — 


.".p forward (dB) = 10 log |S_,,|? 
| S.,| * = forward insertion gain 


.. gain (dB) = 10 log S,,2, and/'S,, = insertion phase shift ® 
By reversing the UTO in the setup — 


e 
S,. = = OF,-— OF, 
and 
R 
So = 4 OR,— 9 F, 


and S,, = output reflection coefficient, expressed as a ratio 
and angle. 


.".p rev (dB) = 10 log |S, |? 
| Si. |? = reverse insertion gain 


", reverse isolation (dB) = 10 log| S, Al . 


Shown below is the typical S-Parameter data for the UTO-502 amplifier. 


S-PARAMETERS 


FREQ S11 Sa 
MHz Mag Ang dB 
100.00 .030 73.6 14.66 
200.00 .056 69.3 14.55 
300.00 .073 63.1 14.59 
400.00 .079 59.3 14.50 
500.00 .074 62.4 14.59 
600.00 .066 84.8 14.68 
700.00 .093 116.5 14.83 
800.00 .173 125.4 14.73 
900.00 .293 120.1 14.76 

1000.00 .438 108.3 14.47 


At 300 MHz the UTO-502 S-Parameters were: 


S,, = input reflection coefficient 
= .073 / 63.1 
S,, = forward insertion gain 
= 5.365 119.8 
Si. = reverse insertion gain 
= 094 19.8 
So = output reflection coefficient 
= .073 /178.5 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas, CA 95035 
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BIAS = 15 VOLTS 


S12 S22 
dB Ang Mag Ang 
—20.54 —5.4 025 —153.0 
—20.63 -12.2 .040 —164.0 
—20.54 -19.8 .062 178.5 
-20.72 —27.0 .086 161.3 
—20.54 —35.8 116 143.5 
—20.72 —43.4 139 126.3 
-20.54 —51.7 164 106.3 
—20.82. —61.9 AT? 86.0 
—21.11 -74.6 179 60.4 
—21.51 —86.9 154 31.5 


Other-Parameter Printouts 


The second printout for each amplifier type indicates the gain, 
phase angle, deviation from the computed linear phase vs. 
frequency curve, gain flatness, group delay, VSWR and 
reverse isolation for the specific sample. 


An example of the typical numerical readings data provided 
for each amplifier is shown below. 


« Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


NUMERICAL READINGS 


BIAS = 15.00 VOLTS 


FREQ VSWR GAIN PHASE PHASE 
MHz IN dB DEG DEV 
100.0 1.06 14.88 159.07 —1.71 
150.0 1.11 14.78 149.98 —.35 
200.0 1.13 14.74 140.11 21 
250.0 1.14 14.74 128.87 —.58 
300.0 1.17 14.81 119.31 30 
350.0 1.18 14.67 109.49 .90 
400.0 1.19 14.68 98.24 10 
450.0 1.19 14.79 88.51 81 
500.0 1.19 14.76 78.37 1.11 
550.0 1.19 14.81 68.04 1.23 
600.0 1.18 14.83 57.17 79 
650.0 1.23 14.74 46.35 41 
700.0 1.29 14.85 34.54 —.94 
750.0 1.41 14.89 24.51 —.54 
800.0 1.56 14.77 12.88 -1.73 
850.0 1.77 14.71 23 — 
900.0 2.02 14.62 —11.75 — 
950.0 2.41 14.32 —24.58 -— 

1000.0 2.82 14.15 —37.67 = 

1050.0 3.34 13.77 —49.83 —— 

1100.0 4.20 13.26 -—60.89 — 

1150.0 5.33 12.88 —73.51 — 

1200.0 6.49 12.10 —86.00 —_ 

LINEARIZATION RANGE 100.0 MHz 
to 
800.0 MHz 


Note that there are two phase deviation columns, measured 
over different frequency ranges. Differences in phase devia- 
tion figures between the two columns results from the fact that 
the network analyzer calculates the linear phase/frequency 
curve based only on the points measured within the specified 
frequency range (refer to Phase Linearity for additional 
explanation). 


For a more complete discussion of both the operation of the 
automatic network analyzer and the meaning and use of 
S-Parameters, a good reference is S-Parameters. ..Circuit 
Analysis and Design, Application Note 95, which is available 
from Hewlett-Packard. 


Group Delay 


If a single frequency signal is applied to the input port of any 
device, active or passive, its relative phase at the output port 
will be shifted by an amount related to the time it takes to 
propagate through the device. This single-frequency phase 
delay may be expressed by the identity: 


oo 
4 =O 
In an ideal device, phase delay would be directly proportional 
to frequency and the t, term would a/ways remain constant, 
regardless of the frequency (or multiple frequencies) of the 
applied signals. 


In actual devices, the propagation velocity (and, therefore, the 
phase delay) always has a non-linear relationship to the 
applied frequency. If two frequencies are applied to the input 
port of an actual device, each will be propagated at a different 
velocity and the modulation envelope (caused by the beating 
of the two frequencies) will be propagated at a third—the 
envelope or group velocity. 
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PHASE GROUP DELAY VSWR ISOL 
DEV ns OUT dB 
-—.72 — 1.06 20.91 

35 53 1.10 20.51 
65 59 1.12 21.06 
—.40 58 1.15 20.82 
21 54 1.16 20.69 
55 59 1.21 21.10 
—51 58 1.25 20.98 
—.07 55 1.25 20.81 
—.04 57 1.29 20.89 
— 59 1.35 20.52 
— .60 1.38 20.58 
— 63 1.40 21.01 
— 61 1.41 20.86 
— .60 1.45 20.78 
— .67 1.45 21.09 
— 68 1.43 21.20 
— .69 1.39 21.26 
_ he 1.38 21.47 
— .70 1.33 22.11 
— 64 1.29 21.94 
— .66 1.27 22.13 
— 70 1.27 23.24 
— .68 1.29 23.94 
100.0 MHz 
to 
500.0 MHz 


The group delay of a device is directly related to the rate of 
change of phase shift vs. frequency, and can be expressed in 
units of time with the identity: 


d 4 
da 
Group delay may be measured by varying the frequency of the 


signal in small increments, measuririg the corresponding 
change in phase of the output signal: 


t = 


_ Aone 
4 = “360°in 


Alternatively, if the input waveform corisists of an amplitude 
modulated carrier, the group delay is directly related to the 
phase shift of the modulation envelope as the carrier is swept 
through the bandwidth of interest. The group delay measured 
in this manner can be expressed by: 


It will be seen from the automatic network analyzer printouts 
that the group delays of the production sample amplifiers are 
less than 1 ns per stage (the UTO-504, -521 and -523 have 
two stages) and relatively constant over the entire operating 
bandwidth. 


Since there is no appreciable interaction between the group 
delay of UTO, UTF and UTL devices when they are oper- 
ated in a conventional 50-ohm microsirip environment, the 
total group delay of a cascade of these modules will be 
approximately equal to the sum of their individual group 
delays (plus the group delay introduced by transmission line 
sections), t, cascade = tate + tg. 


+ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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In applications where the modules are used in other than 
50-ohm circuits, where the impedances they see vary widely 
with frequency or when the cascade group delay must be 
determined precisely, the group delay of the complete cas- 
cade should be measured using a swept modulated signal 
source and vector voltmeter set-up or with an automatic 
network analyzer. 


t, = single frequency phase delay (in seconds) 

t, = group delay (in seconds) 

= carrier phase shift (in degrees) 

= carrier frequency (Hz) 

= carrier frequency (radians/second) 

= modulation envelope phase shift (in degrees) 
= modulation frequency (Hz) 


Phase Linearity 


As previously discussed (see Group Delay), an ideal active 
device, such as an amplifier, would exhibit a linear relation- 
ship between signal frequency and phase shift. A plot of this 
“ideal” relationship would result in a straight line curve with 
slope dependent on the effective electrical length of the 
device. In practical situations, the curve will not be a perfectly 
straight line, but will exhibit perturbations of a few degrees to 
either side of linear. 


Phase linearity of a device is usually expressed as the maxi- 
mum deviation from the linear curve within the band of interest 
or simply by reference to a listing of the phase deviation at a 
number of discrete frequencies. Such a listing is presented for 
most amplifiers, and it will be seen that the phase deviation is 
never more than a few degrees from linear. 


In producing the phase deviation data, the automatic network 
analyzer first measures the relative phase shift through the 
amplifier at a number of frequencies specified by the pro- 
grammer. Next, using the method of least squares, it fits the 
actual data points to a straight-line curve which becomes the 
“ideal” curve for the particular amplifier. Finally, it prints out the 
deviation from this straight line at each of the specified 
frequencies. This process of fitting accounts for the differ- 
ences in deviation in the two “PHASE DEV” columns of each 
ANA printout—in each case the number of points (and the 
values of some of them) over which the “fit” was made differs. 


Curves in Figures 5a, 5b, 5c and 5d show the typical phase 
shift of several UTO amplifiers as a function of input power. 


Phase Change vs. Input Power at 70 MHz 
at +25 and +100°C 


soy) 
® 
a 
® 
7) 
© 
= 
oO 


Input Power, dBm 
Figure 5a. UTO-501 Phase Change 
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a Phase Change vs. hig Power at 70 MHz 


eA 


Input Power, dBm 
Figure 5b. UTO-513 Phase Change 


For both of the above amplifiers the typical output compres- 
sion point was approximately +0.5 dBm. The gain of the 
UTO-501 is typically 15.1 dB at 70 MHz, and the gain of the 
UTO-511 is typically 17.4 dB at 70 MHz. Input compression 
points would be —14.6 dBm for the UTO-501 and —16.9 dB for 
the UTO-511. In both cases no phase shift took place until the 
input level approached 0 dBm. 


Phase Change vs. Input Power at 70 MHz 


Change in Output Phase, Deg. 


Input Power, dBm 


Figure 5c. UTO-513 Phase Change with DC Bias 
of +15 Volts 


At 15-volt bias, the output compression level of the 
UTO-513 is +10dBm and its gain is 16.5dB at 70 MHz. 
Input compression would be —6.5 dBm. Although its phase 
began to shift with a 0 dBm input power, its phase shift is 
only —2.5° at +10 dBm (100°C) compared to —5.0° for the 
UTO-501 and -511. 


Change in Output Phase, Deg. 


Input Power, dBm 
Figure 5d. UTO-521 Phase Shift 


The UTO-521 has an input compression point of -23.5 dBm 
and consequently starts to exhibit a phase shift with input 
powers exceeding —17 dBm. 


- Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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Phase and Gain Matched UTO Modules 


Through the use of a programmed selection procedure on the 
automatic network analyzer, Avantek can offer selected 
groups of two or more thin-film amplifiers with closely- 
matched phase and/or gain characteristics, or with phase 
and/or gain tracking over a specified range. Please contact 
the factory for further information on how we can meet your 
matching or tracking specifications, whether you need just 
one set or have long-term production requirements. 


Pulse Response 


Cascadable amplifiers are ideally suited for pulse amplifica- 
tion applications because of their extremely wide bandwidth. 
Shown below are some oscilloscope photographs showing 
the rise time and fall time of the UTO-1002 (Figures 6a, 6b and 
6c) and UTO-1521 (Figures 7a, 7b and 7c) amplifiers under 
pulsed conditions. The response is shown for input levels both 
below and above the 1 dB gain compression level. The brack- 
eted number following the model number indicates how far 
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Figure 6a. UTO-1002 (—10 dB) 
Input Pulse Width = 50 ns 
Vertical Scale = 20 mW/div 
Frequency = 100 MHz 


_ Figure 6c. UTO-1002 (+3 dB) 
;, Input Pulse Width = 50 ns 

p Vertical Scale = 0.1V/div 

ue, Frequency = 100 MHz 


Figure 7a. UTO-1521 (1 dB GCP) 
Input Pulse Width = 1 us 

Vertical Scale = 0.1 V/div 
Frequency = 100 MHz 


Figure 7b. UTO-1521 (+ GCP) 
Input Pulse Width = 1 ps 
Vertical Scale = 0.1 V/div 
Frequency = 100 MHz 


Figure 7c. UTO-1521 (+5 dB) 
Input Pulse Width = 50 ns 
Vertical Scale = 0.1 V/div 

Horizontal Scale = 0.2 us/div 

Frequency = 100 MHz 


the input signal has driven the output of the amplifier being 
characterized relative to the 1 dB gain compression point, i.e., 
the notation (-10 dB) indicates that “he amplifier output is 
10 dB below the 1 dB gain compression point. Unless other- 
wise indicated, the horizontal scale is 20 nsec/division. 


The UTO-1002 is a single-stage amplifier with a specified 
frequency response of 5 to 1000 MHz, a typical gain of 
14.5dB and a typical 1 dB output compression point of 
+8.5 dBm. The UTO-1521 is a three-stage amplifier with a 
frequency response of 1 to 1500 MHz and a typical 1 dB out- 
put compression point of + 16 dBm. 


It should be noted that the performance of an amplifier 
module in pulse operation is strongly influenced by the char- 
acteristics of the external circuitry. Any transmission line 
sections, stray reactances and electrical lengths have their 
individual effects, as does the particular circuit layout 
surrounding the amplifier module. 
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Figure 6b. UTO-1002 (1 dB GCP) Fam 
Input Pulse Width = 50 ns fie 
Vertical Scale = 0.1 V/div (aaa 

Frequency = 100 MHz§ 
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Calculating The Low Frequency Response Of A 
GPD Amplifier 


Neither the 460 nor the 1060 series GPD amplifiers have inter- 
nal coupling capacitors. These, along with the DC bias bypass 
capacitor, must be provided in the external circuit. By select- 
ing the values of the capacitors, the low frequency roll-off point 
may be set as close to DC as required. 


The design curves of Figures 8b and 8c can be used to deter- 
mine the proper input, output and bias bypass capacitor 
values. Figure 8b provides the required capacitor value for the itt Str mr 
desired frequency response. Figure 8c will provide the gain cont SST — 


rall-oft Sc 


Gain will be down approx. 
1/4 dB if these values are 
used. 


For example, to produce a flat frequency response to 200 Hz, 
from Figure 8b, a capacitive value of 50 .F should be used. 


From Figure 8c it can be seen that if 50 pF capacitors are used 
the gain of the amplifier will only be reduced by 0.05 dB at 
200 Hz. At 100 Hz the roll-off would be 0.2 dB, at 50 Hz the 
roll-off would be 0.85 dB and at 30 Hz the gain would be 
reduced by 3 dB. 


Figure 8b. Capacitor Values for Amplifier 


Example: Low Frequency Response 


11 —|D}?) WITH BOTH INPUT AND 
OUTPUT COUPLING CAPACITORS 


WHERE, |T| = : 


(220)? + x? 


Approximate Reduction in 
Gain Due to Input and 
Output Capacitors, dB 


Normalized Frequency for Any Given Frequency 


eg. 200 Hz Low End, C = 50 pF. Three Places. and Capacitance Obtained From Figure 8b 


Figure 8a. GPD Circuit Figure 8c. 
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INSTALLATION 


All cascadable thin-film amplifiers and associated limiters, 
attenuators and AGC amplifiers are designed to operate with 
unconditional stability and performance similar to their guar- 
anteed specifications when installed in a properly designed 
50-ohm microstripline PC board. Oscillation or other problems 
encountered can be directly traced to improper layout of the 
PC board, improper grounding of the devices to the board or 
the board to the case or chassis in which it is installed, or the 
lack of RF bypassing on DC leads when required. 


In this section basic information on microstrip circuit design 
will be presented to allow a designer to properly plan his 
custom microstrip board to avoid any “surprises” when it is 
turned on. 


Microstripline Characteristics 


A microstrip transmission line is fabricated with a single nar- 
row conductor on one side of a relatively thin sheet of dielec- 
tric medium with a large area of ground plane on the other 
side. Generally the dielectric sheet is in the form of either a 
ceramic substrate for thin- and thick-film hybrid integrated 
circuits or PC board material for assemblies. 


Electrically, a microstripline behaves like a two-wire transmis- 
sion line with the second conductor formed by the image of the 
physical conductor appearing on the ground plane. 


The characteristic impedance of a microstripline is deter- 
mined by the width of the conductor and the dielectric constant 
and thickness of the substrate material on which it is 
fabricated. For the 0.062 in. thick, G-10 glass epoxy PC board 
material (1 oz. clad, both sides) used in the Avantek boards 
(and widely used elsewhere), a 50-ohm stripline is always 
0.10 in. wide. 


In a practical application, other conductors also appear on the 
microstrip board for DC bias and control voltages. The widths 
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of these conductors are relatively unimportant so long as they 
are narrow compared to the large grounded areas which 
make up the bulk of the conductor side of the board to provide 
as much shielding and isolation as possible. 


Figure 9 is the layout of the Avantek TB-4 microstrip circuit 
board, which can accept up to four modular devices with provi- 
sions for all RF and DC bias and control voltage connections 
to any Avantek TO-8 modules. There are also provisions for 
the dropping resistors required when 24-volt, 15-volt, and 
5-volt modules are mixed in one cascade. 


The figure shows how the modules are installed and connec- 
tions made. Position A shows the connections to a UTF 
attenuator; position B, to a UTL limiter amplifier; position C, to 
a UTO requiring a dropping resistor to lower the available sup- 
ply voltage; and position D, to a UTO operating directly from 
the available supply voltage. Note the use of jumpers when 
dropping resistors are not required. 


All connections to the pins on the modular devices are made 
via conductors on the bottom, or circuit, side of the board. The 
top, or ground plane, is left completely clad except for the 
clearances milled around the holes drilled to pass device pins 
to prevent unintentional short circuits. 


Since the ground plane side of the board is left completely 
clad, it assures both a good ground and effective heat sink 
when modules are clamped to it. Modules may also be se- 
cured with conductive epoxy or other means, so long as the 
cases are in intimate thermal and electrical contact with the 
ground plane. 


On the conductor side of the board, all of the unused con- 
ductor areas are effectively interconnected to the ground 
plane and the entire board is grounded ‘to the case or chassis 
via mounting hardware. In addition, a “straight line” circuit lay- 
out assures that there will be a minimum of coupling between 
module inputs and outputs. 


+15 VDC +24 VDC 
UTO UTO 


INPUT INPUT 
OUTPUT 


SIGNAL 
OUTPUT 


DC AND RF 
GROUND 


+15 VDC 
DROPPING 
RESISTOR 


+24 VDC 


CASCADE 
VOLTAGE 
INPUT 
+24 VDC 


Figure 9. Avantek TB-4 Microstrip Board (Showing Connections to Modules) 
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Bypassing Of DC Leads 


It is always a good practice to provide RF bypassing of power 
and control leads entering the PC board, particularly when the 
power supply and control circuitry is located some distance 
away. This practice will prevent unwanted signals and exter- 
nally-generated noise from entering the cascade.* RF chokes 
or ferrite beads on the input power and control leads as well as 
noninductive bypassing capacitors of approximately 0.001 to 
0.1 uF installed at the bias pins of each of the modules should 
prevent any possibility of noise ingress or RF feedback.** 


“Bias and control pins of Avantek TC series cases, and UTC factory- 
assembled and packaged cascades are provided with by—passing. 


**In a few cases, small chokes or ferrite beads on the jumpers carrying power 

» between modules on the PC board may be advisable as well—particularly 
on high-gain cascades where feedback between stages is occasionally 
experienced. 


ASSEMBLY INSTRUCTIONS FOR AVANTEK TB BOARD 
AND TC CASE 


The steps listed below and Figures 10a, b and c apply to the 
assembly of TO-8 modules into Avantek TB Series printed 
circuit boards and TC Series cases. 


1. Cut all four pins to a length of approximately 3/16 inch. 


2. Insert modules into TB Series printed circuit board. As the 
board is viewed from the circuit side, (see Figure 10), the 
module selected for input is placed on the left. 


3. Bend the module leads slightly to hold the unit loosely to 
the board. Do not solder until after Step 7. 


4. Place the board, with module attached, into the TC Series 
case in the manner shown in Figure c. 


5. With the 0-80 x 3/16 stainless pan head screws provided, 
secure the board firmly to the case. (This step ensures 
proper contact between the module and the circuit board 
ground plane for both RF stability and heat dissipation.) 


6. Install the DC feedthrough(s), ground terminal and 
connectors. 


7. Bend module leads flat against the printed circuit (see 
Figure 10b, then solder. 


Figure 10a Figure 10c 


GROUND 


RFout 


(e) 


+DC 
VOLTAGE CASE GROUND 


Figu re 10b | 


Figure 10d 
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8. Wiring: 

a. If only modules with the same DC supply voltage are 
used, simply solder jumper wires between the DC 
voltage lines of the adjacent stages. Then, solder an- 
other wire between the DC voltage feedthrough and 
the DC voltage line adjacent to it. 


b. If modules of different supply voltages are cascaded, 
varying DC bias voltages become a factor. If all units 
are biased from the same supply, provision must be 
made to drop the high voltage supplied to the lower 
voltage. The appropriate resistor is soldered on the DC 
voltage line between stages where the high to low volt- 
age transition occurs. Then, jumper wires are soldered 
between the DC voltage lines of the other adjacent 
stages. Finally, a wire is soldered between the DC 
voltage feedthrough and the DC voltage line adjacent 
to it. 


Assembly Instructions For Customer-Supplied 
Circuit Board 


The steps below apply only to the assembly of Avantek mod- 
ules into microstrips or stripline circuits other than Avantek TB 
Series printed circuit boards. CAUTION: The Avantek mod- 
ules are designed for use in a 50-ohm microstrip system and 
the package must be adequately grounded! 


1. After cutting the pins per Step 1, install the module directly 
on the circuit board ground plane with the RF Input, RF 
Output and DC Voltage pins (see Figure 10) passing 
through the board to the circuit on the other side. Be 
careful that these pins do not short out to the ground plane. 


2. Using the clamp provided, secure the module firmly to the 
ground plane. Figures 10d and 10e show the proper posi- 
tioning and installation of the mounting clamp. (This step 
ensures positive contact between the module package 
and the ground plane so that no problems with VSWR or 
oscillation in a multistage system will be encountered.) 


3. Bend the RF Input, RF Output, DC Voltage and GND pins 
flat against the proper portions of the printed circuit, then 
solder in place. 


Figure 10e 


Figure 10. Assembly Procedures for MiCamp Amplifier Cascades 
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Materials Supplied Clamp Screws, Nuts, Washers 
Customers can purchase modules, printed circuit boards 2. TB Series Circuit Circuit Board(s) 
(see Figure 11) and cases individually or as factory-integrated Board(s) Circuit Board Mounting 
assemblies (see Figure 12). Materials Supplied with specific Screws 
orders are as follows: 3. TC Series Case(s) Case(s) 
: i ‘ Case Cover Mounting Screws 

If you order Shipment will include DC Feedthrough, Washer 
1. Individual modules Module Ground Terminal, Washer, 

Mounting Clamp RF Conniectors (specify type) 


Figure 11. Circuit Boards (shown actual size) 


. Case, TC-4; Board, TB-4 
. Case, TC-4; Board, TB-3 
. Case, TC-2; Board, TB-2 
. Case, TC-2; Board, TB-1 


Figure 12. Typical Assemblies 
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CASCADED PERFORMANCE 


With over 100 Avantek thin-film amplifier modules from which 
to choose, it is simple to design a cascade offering practically 
any required combination of performance characteristics. 
Figure 13 shows a typical cascade. 


1ST 2ND 
GAIN GAIN 
STAGE 


POWER 
STAGE 
STAGE 


Figure 13. Typical Cascade of Amplifier Modules. 


In most cases, the first module is selected to provide the 
required cascade noise figure and the final module to provide 
the necessary cascade output power. If additional gain is 
required, intermediate modules are included—taking care to 
assure that the power output of each intermediate module is 
high enough to sufficiently drive the following stage, yet not so 
high that it will cause saturation. The entire cascade design 
process is very straightforward, with quite accurate results 
possible by simply using a few “rules of thumb,” as listed 
below: 


Bandwidth 


Since cascading does not affect the bandwidth of the individ- 
ual modules, the overall bandwidth of a cascade will be de- 
fined by the module having the smallest bandwidth. Note, 
though, that the bandwidths specified for each modular ampli- 
fier is the guaranteed operating frequency range, and that the 
modules will provide significant amounts of gain at much 
lower and usually much higher frequencies. 


Gain 


The minimum gain of a cascade will be the sum of the mini- 
mum gains of each of the cascaded modules so /ong as none 
of the modules are driven into saturation by signal levels ap- 
plied to the cascade. 


Gain Flatness 

The following table (Figure 14) provides a conservative esti- 
mate of the overall gain flatness of a cascade, based on the 
number and type of modules used. 


Bandpass Flatness in dB 
No. of Gain Stages 


UTO Series 2 


Figure 14. Approximate Gain Flatness of Avantek 
Modular Amplifiers. 
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NOISE FIGURE 


The noise figure of a cascade can be calculated from the 
equation: 


F c F, - 1 F, - 1 Fy - 1 
oem Gi ’ GiGe2 _—~ GiGe... Gn 


Where F, and F, are the noise figures (in numeric form, 


F = log-' =e) of the 1st and Nth stages respectively and G, 


and Gy, are the gains (in numeric form, G = log- = of the 
1st and Nth stages. 


Referring to the noise figure equation, the noise figure of a 
cascade consisting of a UTO-511, UTO-502 and UTO-513 is: 


UTO-511 G = 31.62 (15 dB) 
NF = 2.5 dB, F = 1.778 
UTO-502 G = 25.12 (14 dB) 
NF = 5.5dB, F =3.55 
UTO-513 G = 39.81 (16 dB) 


NF = 6.0 dB, F = 3.98 


3.55 — 1 3.98 — 1 


Fo = 1. es 
c= 1778+ “3562 + (B1.62)(25.12) 


+ 1.862 


NF, = 2.701dB 
Overall gain = 15 dB + 14 dB + 16 dB = 45 dB 


The first stage of a cascade contributes the bulk of the noise 
figure. In this case, 


First stage NF contribution = 2.5 dB (2.5 dB NF amplifier) 
Second stage contribution = 0.192 dB (5.5 dB NF amplifier) 
Third stage contribution = 0.009 dB (6.0 dB NF amplifier) 


When a fixed, variable or electrically-variable attenuator (such 
as one of the UTF Series) or an unintentional loss is inserted in 
an amplifier cascade, its overall effect on the system noise 
figure will vary with its position in the cascade. The loss of the 
attenuator (in dB) adds directly to the noise figure of the 
succeeding amplifier stage. For example, a 2.5 dB NF 
UTO-511 preceded by 10 dB of loss will exhibit an overall 
12.5 dB noise figure. This effect is demonstrated in the follow- 
ing example, which consists of the same UTO cascade as pre- 
viously investigated, with the addition of a 10 dB attenuator 
placed in various positions. 


e Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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1st STAGE 


PPS} 


—10 dB 


NF UTO-511 = 10dB+25dB=12.5dB F=17.78 


3.55 — 1 3.98 — 1 


31.62 * (a1.62)(25.12) * 178° 


Fo = 17.78 + 


NF, = 125dB Go- 35dB 


2nd STAGE 


—10dB 


NF UTO-502 = 10dB+5.5dB=15.5dB F=39.81 


35.4 —1 3.98 — 1 


Fo = 1.778+ “37> + Gt.62)(25.12) 


+ 2.871 


NR, = 4.58dB G,- 35dB 


3rd STAGE 


> PoeryS 


—10 dB 


NF UTO-513 = 10dB+6.0dB=16dB F=39.81 


3.55 — 1 39.81 —1 


Fo = 1.78 +3765 * 61.62)(2512) 


+ 2.87 


NF, = 28dB  Go= 35dB 


4th STAGE 


NF = same as w/o attenuator 


Go= 35dB 
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As a general rule, the noise figure contribution of subsequent 
stages will be rather small if the gain of the first module is 
greater than approximately 15 dB. (See Figure 15.) 


First Stage 


Second Stage 
Noise Figure 


Gain 
dB 8 dB 


Sih edd aad (Rag ead aad ided Palade oet 
MNOCO/MOOO/MOO0O|M00 


Figure 15. Second Stage Noise Contribution. 


If the gain of the first stage is less than 15 dB, the noise figure 
of the second stage will make a significant contribution to the 
overall noise figure of the cascade. For example, if a UTO-509 
is cascaded with a UTO-544, its noise contribution would be 
0.52 dB and the noise figure of the cascade would be 3.52 dB. 


UTO-544 
UTO-509 


On the other hand, if a higher-gain amplifier such as the 
UTO-517 is cascaded with the UTO-509 the second stage 
contribution is not as great. 


Model Noise 
Number Figure Gain 
UTO-517 3.0 dB 22 dB 
UTO-509 5.5 dB 13 dB 


The second stage contribution would only be approximately 
0.03 dB and the noise figure of the cascade would be 3.03 dB. 


Mathematically, the overall noise figure of a cascade of ampli- 
fiers will always be lower if the second stage amplifier is alsoa 
low-noise amplifier. However such a cascade will not provide 
a higher output compression, and most important will not be 
as stable over temperature. For example, the UTO-502 has a 
gain variation of only 0.3 dB over the —55 to + 85°C tempera- 
ture at 400 MHz whereas the UTO-510 has a 0.8 dB gain vari- 
ation. Moreover, the reduction in noise figure in going from a 
UTO-510/UTO-510 cascade to a UTO-510/UTO-502 is only 
0.07 dB. 


« Contact your local representative, distributor or field sales office for further Information. Listings ary in the back of this Data Book. 
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The need to cascade two low-noise, low-level amplifiers 
would be in those applications where current drain is critical or 
where the second stage amplifier is expected to provide some 
limiting. 


Power Output 


In the usual cascade, when the amplifier modules are 
arranged in order of ascending output power (i.e., the output 
power of each stage matches the input power requirements of 
the following stage), the minimum output power of the 
cascade will be approximately 1 dB less than the guaranteed 
output power of the last module alone. For example, if the 
following two amplifiers were cascaded: 


Power Output 
1 dB Comp. 
(dBm) 


+7.0 
+20.0 


Input Power 
1 dB Comp. 
(dBm) 


Model 
Number 


UTO-502 
UTO-509 


Gain 
(dB) 


the estimated 1 dB compression point for the cascade would 
be +19.0 dBm. 


On the other hand, if there is a differential between the output 
power of the driver amplifier and the input compression point 
of the following stage, then the power output of the last stage 
needs to be degraded by the differential plus 1.0 dB. For 
example, if the following two amplifiers were cascaded: 


Power Output 
1 dB Comp. 
(dBm) 


+6.0 
+20.0 


Input Power 
1 dB Comp. 
(dBm) 


Gain 
(dB) 


Model 
Number 


UTO-543 
UTO-509 


the estimated 1 dB compression point for the cascade would 
be +18 dBm. 


Theoretically if the driver amplifier provides sufficient input 
power, there should be no degradation in output power of the 
last amplifier in a cascade. However, this requires driver am- 
plifiers having an output power approximately 5 dB greater 
than the input compression point (guaranteed output power 
minus module gain) of the following module. For example, ifa 
UTO-503 is to be driven to its full +13 dBm output power, the 
input power should be [+13 dBm —9 dB (stage gain) +5 dB 
(excess drive)]. 


input Power 


In the previous noise figure cascade, suppose the fixed 
10.0 dB attenuator is replaced by the UTF-025 voltage con- 
trolled attenuator. Attenuation can then be varied over a 2 to 
35 dB attenuation range to maintain the output power of the 
cascade at a constant +14 dBm (1 dB compression point for 
the UTO-513). Locating the attenuator near the input port of 
the cascade controls the signal power level applied to the 
entire cascade, while moving it toward the output will permit 
earlier stages to saturate on high input signals. The location 
will prove important in AGC loop and other gain leveling appli- 
cations. (See the tables in Figure 16.) 
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For such a cascade, we assume that: 


1. UTF-025 is varied through the 2 to 35 dB attenuation 
range; 


2. Nostage may be permitted to provide more than its 1 dB 
gain compression point output power (i.e., no stage may 
approach saturation). 


In summary, the maximum input power range is obtained 
when the UTF-025 attenuator is placed between the first and 
second gain stages. 


Attenuation 
Range 
(dB) 


Location of 
UTF-025 in 
the Cascade 


Input Power 
Level Range 
(dBm) 


—29 to +4 
—29 to—17 
—29 to —22 


Output 
Power 
(dBm) 


1st Stage 
2nd Stage 
3rd Stage 


Third-Order Two-Tone Intercept Point 


When cascading amplifiers, a 3 dB reduction in the output 
intercept point of the output stage will occur if the driving 
amplifier output intercept point is equal to the input intercept 
point of the output amplifier. As a conservative rule, a 5 dB 
differential is required between the output intercept point of 
the driving amplifier and the input intercept point of the output 
amplifier to preserve the output intercept point of the cascade. 
To calculate the overlap, refer to the typical curves of the third- 
order, two-tone intercept point for each amplifier. The inter- 
cept point is often quite sensitive to frequency and should be 
calculated on a “worst case frequency” basis. 


VSWR 


Avantek cascadable amplifiers have been designed to oper- 
ate ina 50-ohm system. Both the input and output impedance 
of each amplifier is carefully matched to 50 ohms by using 
internal feedback. Resistive values are stabilized through 
high temperature heat treating, and very precisely set with 
laser trimming. Impedance matching at the upper frequencies 
is achieved through LC matching and reactive feedback 
compensation. In cascade applications, there may be some 
VSWR degradation in the upper frequencies of the band. 
However, in the lower portion of the amplifier’s bandwidth 
there is virtually no VSWR degradation due to cascading 
several amplifiers. 


Phase Linearity 


When several amplifier stages are cascaded, the phase 
response deviations are algebraically additive. The deviations 
will tend to cancel at certain frequencies and add at others. 


As a rule of thumb: The worst case phase nonlinearity of a 
cascade of UTO, UTF and UTL modules will be approximately 
equal to the sum of the average phase nonlinearities of the 
individual modules. For example, if three modules are added 
with typical phase nonlinearities of +2°, +3° and +4°, an esti- 
mate of the overall phase nonlinearity as +9° will represent the 
worst case. 


For a more accurate determination of the actual phase char- 
acteristics of a cascade, the completed cascade should be 
measured using the automatic network analyzer or other 
technique. 


« Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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ist STAGE 
ee 025 E E E 
Gain (dB) » -2to-35 . 15 ‘ 14 - 16 : 
Output Power (dBm) _ = - 2 ; +7 - +14 ; 
Input Power (dBm) —— . -17 : -7 - <2 ; 
Input Power of Cascade for : : : : ‘ 
+14 dBm Power Output (dBm): . ‘ ; : 
For Min Attn....... +29 —31 ie -2 414 
For Max Attn ...... +4 —31 -16 —2 414 
2nd STAGE 


Gain (dB) 


Output Power (dBm) 
Input Power (dBm) 
Input Power of Cascade for 
+14 dBm Power Output (dBm) 
For Min Attn 
For Max Attn 


3rd STAGE 


UTF-025 


Gain (dB) » 18 . 14 » -2to-9 : 16 ; 
Output Power (dBm) ; . wT _— ~ #4 ; 
Input Power (dBm) - 17 _ _ — - : 
Input Power of Cascade for : ; : : . 
+14 dBm Power Output (dBm) : : : ; : 
For Min Attn....... +29 -14 0 —2 +14 
For Max Attn ...... +22 —7 +7 —2 +14 


Figure 16. Effects of a Voltage Controlled Attenuator in a Cascade. 
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Group Delay 


The group delays of typical UTO amplifiers are less than 1 ns 
per stage and relatively constant over the entire operating 
bandwidth. 


Since there is no appreciable interaction between the group 
delay of UTO, UTF and UTL devices when they are operated 
in a conventional 50-ohm microstrip environment, the total 
group delay of a cascade of these modules will be approxi- 
mately equal to the sum of their individual group delays (plus 
the group delay introduced by transmission line sections), 
t ‘ad, tun + ‘a 


~ 
— 
— 


DC Bias 


The minimum and maximum specification of any cascadable 
amplifier is guaranteed only when the bias voltage is supplied 
at the rated value +1% regulation. Other bias voltages may be 
used, allowing the designer to tailor the performance of the 
amplifier to his requirements. For example, referring to the 
typical gain curves for UTO-503 on page 3—44, it can be seen 
that by decreasing the input voltage of a UTO-503 from its 
rated 24 volts to 15 and 12 volts, the noise figure can be 
reduced from 6.0 dB at 800 MHz to approximately 5.5 and 
5.1 dB respectively. However, this noise figure reduction is 
accompanied by a reduction in output power available from 
16.1 dBm (1 dB gain compression point) to 11.1 and 8.0 dBm. 


When several amplifiers requiring different bias voltage are 
used in a cascade, they may be powered from a single input 
voltage, so long as the power source provides a voltage equal 
to or higher than the highest required by the modules and is 
capable of supplying the total current requirements of the 
cascade. Each amplifier or amplifier cascade requiring a 
lower input voltage can be supplied by dropping the voltage 
with a series resistor. Since each amplifier behaves as a con- 
stant current sink under normal linear operating conditions, 
the resistor will not affect power supply regulation. 


The value of the dropping resistor may be determined from 
R = E/l, where the E is the voltage required by amplifier or 
amplifiers subtracted from the source voltage and | is the total 
current consumed by the stages being supplied at that volt- 
age. The power dissipation of the resistor may be determined 
by P = [2R. 

As an example (Figure 1), referring to the cascade presented 
previously, the UTO-513 operates from 24 VDC, and the 
UTO-502 and 511 from 15 VDC. 


When such dropping resistors are used, it is recommended 
that a 0.1 .F capacitor be installed (with the shortest possible 
leads) between the module power terminal and ground to 
assure adequate RF bypassing. 
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For UTO-511 and UTO-502 


}=15V 
1=10 mA +10mA=20 mA 


24-15 
20 x 10-3 


9 
Le = 
20 x 10-3 

Figure 1 


The UTO, UTL and UTF modules do not contain over-voltage 
or reverse-voltage protection, so in instances where there is a 
possibility of reverse voltage being applied to a cascade, it 
may be advisable to add a series diode (Figure 2). 


R,- 


14-17 


Figure 2 


If a series silicon diode is used, the approximately 0.6V drop 
may usually be ignored, since the UTO current drain is 
constant and a 0.6V decrease in input voltage will not have 
appreciable effect on performance (in this example the 
available voltage has only decreased by 2.5%). 


The bias lead of all amplifiers except for the “60 Series” GPD 
and 3-pin header GPD amplifier have an internal 6800 pF 
bypassing capacitor. In some applications, such as cascades 
with extremely large gains (in excess of 60 dB), further 
bypassing of the bias supply leads of individual modules may 
be required to eliminate cascade oscillation. Placement of a 
0.1 uF capacitor (noninductive) on the bias line to ground is 
recommended. 


« Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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DESCRIPTION 
5 to 300 MHz Applications 


The Avantek® AGC-330 is a unique combination of a thin-film 
cascadable amplifier and fast response attenuator. Compact 
and inexpensive, it offers the equivalent of two or three 
separate TO-8 modules in a single TO-3 package. 


Used alone the AGC-330 can be a complete AGC-controlled 
IF amplifier, suitable for a variety of extremely compact 
receivers with intermediate frequencies in the 5 to 300 MHz 
range. It may also be combined with additional stages of 
wideband modular amplifier modules, such as the Avantek 
UTO-500 or GPD Series, to produce a voltage-controlled 
amplifier with any reasonable amount of gain and power out- 
put. Used with modular amplifiers, the AGC-330 will not 
degrade the frequency response of a cascade. 


10 to 1000 MHz Applications 


The Avantek AGC-553 and AGC-1053 are thin-film amplifiers 
with a wide range of voltage-controlled gain, in very compact 
hermetically sealed TO-8 packages. Model AGC-553 has a 
frequency range of 10 to 500 MHz, provides 44 dB of small 
signal gain, an AGC range of 45 dB, typical output power of 
0 dBm at 1 dB gain compression and has atypical noise figure 


of 6 dB. AGC-1053 has a frequency range of 10 to 1000 MHz, 
provides 22 dB of small signal gain with an AGC range of 
35 dB, has output power of typically 8 dBm at 1 dB gain 
compression and has a typical noise figure of 11 dB. 


Both amplifiers are built with three cascaded Avantek 
MODAMP™ silicon monolithic amplifier chips (MMICs) in 
cascade with interstage PIN diode attenuators on a single 
alumina substrate. The MMICs are orily 0.4 x 0.4 mm square, 
and each combines two silicon bipolar transistors with f;s of 
10 GHz in a Darlington pair with on-chip bias resistors, and 
series and shunt feedback networks. [3ecause of the negative 
feedback and extremely small size of ihe MMICs, the resulting 
amplifiers have very good thermal stability and low group 
delay. Three of these monolithic amplifier chips are die 
attached to an alumina substrate along with the interstage 
coupling capacitors and PIN diode chips. The associated 
resistive attenuator network is fabricated as part of the 
thin-film circuit process. 


Since the gain of the AGC-553 (—1 to +45 dB) and the 
AGC-1053 (—13 to +22 dB) is programmed with a 0- to +5-volt 
DC control voltage, it is simple and practical to design it into 
systems controlled by standard TTL digital logic making it 
ideal for computer-controlled receiving systems. 


AGC SERIES 
Guaranteed Specifications at 25°C Case Temperature 
Power Output 
AGC AGC AGC Maximum2 at1dBGain Typical 

Frequency Range Voltage Current Noise Figure Compression Response Bias Biss 

Response Gain (dB) (dB) Range Range (dB) (dBm) Time Voltage Current Typical Transistor 
Model (MHz) —— Typ./Min. Typ. (Volts) (mA) Typ./Max. Minimum (usec) (VDC) (mA) VSWR Package 
AGC-330 5-300 22/20 36 0to5 0 to 30 4.0/5.0 0 1.5 +15 2h <2.0 TO-3 
AGC-553 10-500 44/40 45 0 to5 Oto 12 6.0/8.0 4 25 +15 50) <2.0 TO-8! 
AGC-1053 10-1000 22/18 35 0 to 5 0 to 12 11.0/12.0 +5 25 +15 9() <2.0 TO-8! 
Notes: 1. 5 Pin Case. 

2. AtO AGC. 

Avantek, Inc. ~. 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 


14-18 


Application Note 
AGC Amplifier 


TYPICAL APPLICATIONS FOR THE AGC SERIES 


-—o AUDIO/VIDEO OUT 


LOW FREQUENCY IF WITH AGC-553 AS GAIN CONTROL 


TO SECOND 
DETECTOR 
OR OUTPUT 


MATCHED DETECTOR DIODES FOR 
TEMPERATURE COMPENSATION 


MINIMUM ————Si> 
GAIN SET 
O UPTO ~15 VDC 


MAXIMUM———> CONTROL CIRCUITS 

GAIN SET _. lg (May be PLA, PROM or equiva- 
lent 
or hard wired logic.) 


BCD to 7 SEGMENT DECODER/DRIVER™* 
(TTL, 7447 typical) 


*Provides 8 discrete gain levels 
including minimum and maximum 


DIGITALLY CONTROLLED AMPLIFIER 


“Ab ANA MEI st BB AS TELE ATTA BEA CE IAAT TEN AP RALG DERE AN By 2 AE Bas 2 GN A A PETA Lae PIE NIE IEEE ERE RL BONNE AEN te RTs BPE BALE RN EAR SE a AB RO ESS LT TES PT LAR ARN EER, BNET NAT BARN S05 Cie REEMA RSs De BENET AE OT 
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QOAVANTEK 


DESCRIPTION 


The Avanpak™ microwave thin-film mixer line covers the 
frequency range 0.75 to 26.0 GHz with various IF response 
frequencies ranging from DC to 10.0 GHz. All mixers feature 
high isolation, relatively low conversion loss and a good 
50-ohm match (low VSWR) at all ports so they can be easily 
integrated with other RF components. 


TFX Series mixers use precisely matched Schottky-barrier 
diodes and a totally planar physical construction for excellent 
overall symmetry. Construction techniques result in high LO 
to RF isolation, extremely low single-tone intermodulation 
distortion and excellent amplitude and phase match 
characteristics. 


The multi-octave frequency coverage of Avantek microwave 
mixers make them ideal in threat warning, self protection 
jammer, and wideband heterodyned receiver applications. 


The TFX Series of microwave mixers work equally well in 
narrowband low IF frequency applications. With a conversion 
loss less than 6.0 dB, L to R isolation of 35 dB and an R Port 
VSWR of less than 2.5:1, the TFX-72 is truly universal, (i.e. it 
provides premium performance in narrowband applications 
while covering multi-octave bandwidths). 


UNIQUE FEATURES OF THE TFX SERIES INCLUDE: 


1. Operation with only +7 dBm LO drive level. Unlike most 
multi-octave mixers, the Avanpak mixers, with the excep- 
tion of the 824 Series, utilize a single Schottky diode-quad 
rather than two diode quads. Mixers having an “L” suffix 
require only +7 dBm rather than the +10 dBm LO drive 
level that most multi-octave mixers require. 


2. Highisolation over multi-octave bands. With 22 to 35 dB of 
L to R isolation, these mixers provide very high isolation of 
the LO signal and minimize the LO leakage to the 
antenna. 


3. Superior single-tone intermodulation suppression. The 
mixers are fabricated in a very symmetrical configuration 
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combining the suspended substrate technique with a 
totally planar layout. This cornbination ensures best 
possible balance of the mixer and best suppression of 
harmonic related intermodulation products. Typical 
2f,.+2f,- suppression of the TFX Series mixers relative to 
the desired output is >55 dB with an RF input level of 
—10.0 dBm. In instantaneous band folding applications 
where the IF band is 2.0 to 6.0 GHz and intermodulation 
products limit the dynamic range of the receiver, 
maximum suppression is very important. 


4. Low conversion loss at high IF frequency. |n applications 
where preamplifiers cannot be used because of dynamic 
range limitations, the conversion loss of the first mixer 
becomes a heavy contributor to the system noise figure. 
Under a “worst case” frequency condition of 18.0 GHz RF 
and 5.0 GHz IF, the model TFX-1 85 has less than 10.0 dB 
conversion loss. 


5. Flat IF response. The Avantek model TFX-185 has an IF 
flatness of less than +0.5 dB across 2.0 to 5.0 GHz. The 
Avantek model TFX-184 has an IF flatness of less than 
+.25 dB across 2.0 to 4.0 GHz. 


6. Low VSWR. The R-Port VSWR of the model TFX-185 is 
typically less than 2.0:1 at 18.0 GHz and the L-Port is typi- 
cally less than 2.5:1 across the 5.0 to 18.0 GHz band. For 
the systems designer the low VSWR of the TFX series of 
mixers means less buffering with amplifiers, isolators or 
resistive pads to reduce interaction between the mixer and 
the local oscillator, switch or filter. 


7. Smallest size. Each mixer is packaged in the hermetically- 
sealed Avanpak package with field replaceable connec- 
tors. The TFX package measures 0.96 x 0.66 x 0.22 or 
0.14 cubic inches. Mounting holes through the frame of 
the package allow the user to ground the mixer directly to 
the ground plane without use of a hold-down plate. 


« Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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TFX MIXER SELECTION CHART 


Typical 1.0 dB 
Input Typical 
Comp Pt. Minimum Input Assoc. 
Operating Frequencies w/Min.LO LODrive Intercept LO 
Model RF & FLO IF Drive Level _Level Point Power 
TFX (GHz) (GHz) (dBm) (dBm) (dBm) (dBm) Page Recommended Application 
72L 2.0—-7.0 DC—1.2 +2 +7 +9 +10 7-6 In2.0 to 7.0 GHz applications with low IF. Ideal 
72M 2.0—7.0 DC—1.2 +6 +10 +12 +17 7-6 for 2.0 to 6.0 GHz, and 3.7 to 4.2 GHz down- 
72H 2.0—7.0 DC—1.2 +12 +17 +20 +20 7-6 conversion. 
158L 8.0-15.0 DC—1.0 +2 +7 +9 +10 7-8 In8.0 to 15.0 GHz applications. Will work well as 
158M 8.0—15.0 DC—1.0 +6 +10 +12 +17 7-8 low-cost 11.7 to 12.2 GHz downconverter. 
167L 7.0—16.0 DC—4.0 +2 +7 +9 +10 7-10 In7.0 to 16.0 GHz “band folding” applications. 
167M 7.0—16.0 DC—4.0 +6 +10 +12 +17 7-10 Ideal in narrow band applications where cost is 
more important than bandwidth. 
184L 4.0—18.0 DC—4.0 +2 +7 +9 +10 7-12 In 4.0 to 18.0 GHz band folding applications where 
the IF band is greater than 1.5 GHz. 
185L 5.0—18.0 DC—5.0 +2 +7 +9 +10 7-14 In 5.0 to 18.0 GHz band applications that require 
a 2.0 to 5.0 GHz IF response. 
186L 6.0—18.0 DC—5.5 +2 +7 +9 +10 7-16 In 6.0 to 18.0 GHz band folding applications that 
require a 2.0 to 5.5 GHz IF response. 
18075L .75-18 DC-0.5 +2 +7 +9 +10 7-24 Ideal for extremely wideband RF and 
18075M .75-18 DC-0.5 +5 +10 +11 +17 7-24 LO applications requiring relatively narrow 
18075H 75-18 DC-0.5 +9 +17 +20 +20 7-24 IF response. 
824M 2.0—8.0 .005—4.0 +6 +10 +15 +10 7-18 In upconversion applications where wide low 
824H 2.0—-8.0 .005—-4.0 +9 +13 +18 +13 7-18 frequency bands of 0.1 to 2.0 GHz need to be 
converted into a common IF band such as 2.0 to 
4.0 GHz or 2.0 to 6.0 GHz. 
REQUIRED MIXER LO LEVEL CHART 
Typical 1.0 dB Typical 
Input Input 
LO Operating Compression Intercept 
Type of Mixer Mixer Models Power Level Point Point 
Low Level All “L” suffix mixers +7 to +13 dBm +2 dBm w/+7 dBm +9 dBm w/+10 dBm 
LO power LO power 
Moderate Level All “M” suffix mixers +10 to +17 dBm +6 dBm w/+10 dBm +12 dBm w/+17 dBm 
LO power LO power 
High Level All “H” suffix mixers +17 to +24 dBm +12 dBm w/+17 dBm +20 dBm w/+20 dBm 
LO power LO power 
Moderate Level 824M +10 to +17 dBm +6 dBm w/+10 dBm +15 dBm w/+10 dBm 
LO power LO power 
High Level 824H +13 to +20 dBm +9 dBm w/+13 dBm +18 dBm w/+13 dBm 
LO power LO power 


Avantek, Inc. 


« 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 


14-21 


Application Note 
Avanpak Thin-Film Double Balanced Mixers 


TFX-185L Magnitude Matching TFX-185L Insertion Phase 


Tos” [ds [ee 
Wrae 
if mar 


Conversion Loss, dB 
Phase Degrees, 209Div. 


Frequency, GHz Frequency, GHz 


Figure 1 


Excellent Amplitude and Phase Match 


The totally planar circuit used in the TFX Series thin-film mi- 
crowave mixers assures that all mixers’ will have similar 
performance characteristics. The two plots in Figure 1 
demonstrate Avantek mixer phase and amplitude matching 
and tracking capability. The plots show the performance of 
three TFX-185L production units. Amplitude matching and 
tracking can be maintained to within tenths of a dB, phase 
matching and tracking to within a few degrees. 


Typical Single Tone Intermodulation 
Suppression @ 25°C (dBc) 


RF HARMONICS 


Best Intermodulation Suppression 
LO HARMONICS 


In applications where the internally-generated harmonics of a 
mixer limits dynamic range, a low-level mixer (L suffix) is 
recommended. The best suppression is generally obtained 
with +7 dBm LO drive level, although there will be an optimum 
LO drive for each harmonic product. At times, an improve- 
ment in suppression of a particular harmonic product may be 
obtained by reversing the LO and RF signal inputs (i.e., 
by feeding the high-level LO drive signal into the RF port) to 
the mixer. Figure 2. TFX-184 


Typical Harmonic Intermodulation Suppression for 
mixer generated harmonics of the input signals. 
Suppression numbers are for a f,, signal level at 
—10 dBm and f,, signal level of +7 ciBm for “L” suffix and 
+10 dBm for “M” suffix mixers. 


Figure 2 shows typical single-tone intermodulation suppres- 
sion for TFX Series mixers with single diode quad design. LO 
input levels are +7 dBm for “L”-suffix versions and +10 dBm 
for “M”-suffix versions, RF input level is -10 dBm. The sup- 
pression numbers represent dB below the desired output of 
flo t fre: 


LE EY LS NE ESS OES EET ESET SSPE PIA ES REI RSD BS EROS NEE LAE DLE EE LE OPI PLIES PELLETS TIE LED TPS TEL EN LCL CCS IE LENG OIL LILIES ES LTE TET REE SER ET EOLEDTE, ii LAT AMELIE ED IOS ASAE LIE EET TE WANA BETES 
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BEST TWO-TONE SUPPRESSION 


For best two-tone (2 f,.—f,,)+ fL. suppression, a high level 
mixer is recommended. However to obtain best performance, 
a high LO drive level must be available for the mixer as indi- 
cated in the recommended LO drive level chart. 

A high LO drive level raises the RF compression point and the 
third-order intercept point, but also results in higher LO leak- 
age for a given isolation value and reduces harmonic inter- 
modulation suppression. 


Figure 3 shows conversion loss vs. LO drive level for the “L” 


CONVERSION LOSS VS. LO POWER 


| iverson Tet | {| | | | 
BV Geealbataageee 
ft fon 


M Version 


Conversion Loss, dB 


pt 
PTA TT TTT TT TE 
SRR SERRE ESE 


O +1 42 +3 +4 45 46 +7 +8 4+94104114124+134+14 
LO Drive Power, dBm 


Figure 3 


DESIGN AND CONSTRUCTION ASSURE 
CONSISTENT PERFORMANCE 


Most of the Avantek TFX Series double-balanced mixers 
incorporate four carefully matched and qualified (low or 
medium turn-on depending on the model) diodes in a conven- 
tional ring configuration, with DC-coupled IF port. The high 
level mixers incorporate eight diodes in a well-matched diode 
quad to obtain high level performance. Triple-balanced 
mixers (e.g. 824) incorporate a dual-quad configuration. 


ENVIRONMENTAL PERFORMANCE 


The TFX Series microwave mixers have been designed and 
built to meet their guaranteed performance specifications 
over the —54 to +100°C operating temperature range and after 
exposure to any or all of the following tests performed in 
accordance with MIL-STD-202: 


Exposure Method Test Condition 
Temperature Cycle 102A Cc 
Thermal Shock 107D B 
Altitude 105C G 
H.F. Vibration 204C D 
Mechanical Shock 213B Cc 
Random Vibration 214 IF 

(15 min. per axis) 
Solderability 208 C 
Terminal Strength 211A Cc 
Resistance to 210A 

Soldering Heat 
Seal Test 112 2 x 10-7 ce/sec 
Avantek, Inc. +» 481 Cottonwood Drive, Milpitas, CA 95035 
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and “M” suffix mixers. The minimum recommended LO drive 
level of + 7 dBm and +10 dBm, respectively, is approximately 
6 dB above the level where the conversion loss is degraded 
by insufficient drive. 


Figure 4 shows conversion loss and input compression as a 
function of LO power. Generally the input intercept point of a 
mixer is 9 to 11 dB higher than the 1 dB input compression 
point for a given LO drive level. Note that by increasing the LO 
drive level from +7 dBm to +10 dBm the 1 dB compression 
point can be raised approximately 1.5 dB. 


IF OUTPUT VS. RF INPUT LEVEL FOR 
"L” SUFFIX MIXERS 


ee 
ae Be Ha 
a 


IF Output Power, dBm 


RF Input Power, dBm 
Figure 4 


The transmission lines for each mixer are fabricated in thin- 
film alumina substrate material and built in a symmetrical con- 
figuration combining the suspended substrate technique with 
a totally planar layout. It is this combination of well-matched 
diodes and properly designed four-port hybrid junctions with a 
highly symmetrical structure that gives these double- 
balanced and triple-balanced mixers their unconventionally 
good performance. 


These mixers are uniquely suited for application in satellite or 


other systems calling for high-MTBF microwave components. Po 


« Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 


QAVANTEK 


DESCRIPTION 


The Avantek MXA Series of mixer-preamplifiers integrates 
Avantek’s proven thin-film mixer and amplifier lines. These 
devices cover the frequency range from 0.05 to 18 GHz on the 
R and L ports with IFs up to 2 GHz. Virtually any combination 
of one standard Avantek TFX mixer with one, two or three 
UTO thin-film amplifiers may be cascaded to meet customer 
needs. All combinations are packaged in Avanpak™-style 
cases to give the customer the advantages of small size, light 
weight and either coax, stripline or microstrip application. 


MXA Series mixer-preamplifiers are standard devices; 
however, configurations can be tailored to meet particular 
customer needs. All products will operate over standard 
military temperature ranges and can be screened using 
MIL-STD-883 methods and procedures. 


DESIGN FEATURES 


The MXA Series of integrated mixer-preamplifiers feature pre- 
mium performance for high density applications. For example, 
without sacrificing performance the MXA-18202 requires only 
50% of the volume of a connectored Avanpak packaged 
mixer-amplifier combination. And, when compared to conven- 
tionally packaged components, the space savings are much 
greater. 


In addition to the reduced size, performance improvements 
result from the elimination of cabling between units. The MXA 
Series offers excellent broadband conversion gain flatness— 
typically less than +1.5 dB over the 2 to 18 GHz frequency 
band. Units may be matched for conversion gain and phase to 
within very tight tolerances. 


RELIABILITY 


Avantek MXA mixer-preamplifiers are supplied in a unique 
Avanpak miniature package—the ultimate product of 
Avantek’s understanding of the needs of the microwave com- 
munity. As with all packages used in the Avantek thin-film 
hybrid product (MIC) line, the Avanpak package is truly her- 
metic. The package lids are welded in place, all RF and DC 
connections are made through matched metal-glass 
feedthroughs, the package is filled with a dry, inert atmos- 
phere and the complete assembly is both gross- and fine-leak 
tested to assure long-term protection of the internal circuitry 
from moisture and corrosive gases. 
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The Avanpak package may be installed directly in a 50-ohm 
microstrip or stripline environment by soldering to the pins. Itis 
equipped with numerous, conveniently located through-holes 
so it can be quickly and easily screwed to a supporting struc- 
ture to prevent any strain on the microstripline PC board and 
assure good RF grounding. 


In addition, special type SMA (male or female) connectors 
may be installed directly on the Avanpak case, simply by fitting 
their “internal” collets over the pins of the package and bolting 
the connectors to the threaded mounting holes (a simple 
bottom spacer plate is provided to assure connector clear- 
ance). These connectors are very simple and inexpensive, 
since hermeticity is provided by the case itself. 


This unique Avantek Avanpak package offers the ultimate in 
flexibility to the microwave system engineer. It can be used in 
coaxial-interconnected systems—note that the connectors 
are field replaceable| |t can be tested with the connectors in 
place, then the connectors removed for installation into the 
microstripline system. And, a complete system can be 
developed and tested in coaxial-interconnected form for later 
integration using exactly the same Avanpak components. 


TYPICAL BLOCK DIAGRAM OF AN MXA SERIES 
MIXER-PREAMPLIFIER 


MXA-18202 


+DC 


LO 


RF= 2.0-18.0 GHz 
LO= 2.0-18.0 GHz 
IF = 10-250 MHz 


RF to IF GAIN 
NOISE FIGURE 
POWER OUTPUT = 


22 dB Min. 
11 dB Max. 
+9 dBm Min. 
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DESCRIPTION 


The UMX Series double-balanced mixers feature exception- 
ally high isolation and good harmonically-related intermodula- 
tion product suppression. They are packaged in compact, 
easy-to-use, hermetically-sealed TO-8 transistor packages. 


The UMX-520 and UMX-2020 mixers cover 1 to 500 MHz and 
10 to 2000 MHz respectively. Both are low-level class 1 type 
mixers with four closely-matched Schottky-barrier diodes ina 
ring configuration. The LO to RF isolation of the UMX-2020 is 
typically greater than 60 dB from 10 to 150 MHz, greater than 
50 dB from 150 to 500 MHz, and greater than 40 dB from 500 
to 2000 MHz. 


The UMX-570 is a high-level, class II type 1 mixer that utilizes 
eight closely-matched Schottky-barrier diodes in a ring con- 
figuration. Since the diodes are a new, highly dissipative type, 
the UMX-570 can accept +27 dBm local oscillator power 
(rather than the typical +13 to +17 dBm) without the added 
complexity of series resistors (Type 2) or resistor-capacitor 
combinations (Class Ill). The input third-order intercept point 
is greater than +34 dBm below 100 MHz and +32 dBm from 
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100 to 500 MHz. Along with very small size for a high level 
mixer, the UMX-570 is unique in that its conversion loss is only 
5.0 to 6.0 dB. This conversion loss is 1.0 to 2.0 dB less than 
comparable high level mixers. 


The Model UMX-4220 is a microwave mixer designed to meet 
the need for a low-cost, high performance 3.7-4.2 GHz down- 
converter mixer in TVRO applications. Typical conversion 
loss is 4.5 dB with a low-side LO frequency and 5.0 dB for a 
high-side LO frequency for either an 880 or 1125 MHz IF fre- 
quency. LO to FF isolation exceeds 30 dB. 


To assure reliability in severe applications, the circuits are 
packaged in hermetically welded, inert-gas-filled metal-glass 
packages and leak tested. 


As an additional assurance of reliability in critical applications, 
Avantek UMX Series mixers may be qualified under the “R” 
Series high reliability program. In addition to the normal care- 
ful design and in-process quality control, “R” Series qualified 
components include conditioning and testing in accordance 
with MIL-STD-883. . 


¢ Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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Voltage Controlled Signal Limiters 


DESCRIPTION 


The UTL-1001 and -1002 offer optimum performance in a 
wide range of instrumentation, RF and IF amplifier applica- 
tions. Their limiting characteristics and low limited output 
power allow them to be combined with modular amplifiers with 
high gain and extremely wide limiting range. Up to six* stages 
of amplification and limiting may be combined to produce the 
required limited output power level, gain and dynamic range. 


In electronic counters, a cascade of UTL-1000 Series limiters 
and UTO Series thin-film amplifier modules will produce a 
signal-processing input amplifier that will provide a very con- 
stant output level to drive ECL counter circuits. Very wide 


ranges of input signals (e.g., GHz signals from —18 to 
+26 dBm) will cause a typical variation in drive to the counter 
of approximately +0.5 dB. 


In the IF system of FM or PM receivers, UTL-1000 Series 
limiters combined with Avantek amplifier modules will provide 
any required gain level with very high rejection of AM compo- 
nents on the signal for noise-free detector operation. In AM 
receiving systems, UTL-1000 Series limiters in the IF can pre- 
vent high-Q tuned stages from ringing by preventing 
excessive impulse noise on the signal. 


“Depending on specific modular amplifiers selected 


All performance indicated is typical at 25°C ambient temperature. Input voltage to limiter = +15 VDC. 


A. Limiter alone @ 1 GHz 


+15 VDC 


Pin Pout 


P,, =0OdBmto+20 dBm. 
Pour = 0 dBm +0.5 cB. 


NF =3 cB. 


B. Limiter with Preamplifier @ 1 GHz 


9 +15 VDC 


UTO = UTO-1004 


' Pout 


P, = +6dBm to + 15 dBm. 
Pour = 0 dBm +0.5 dB. 


NF = 12.5 cB. 


C. Limiter with Post Amplifier @ 1 GHz 


UTO = UTO-1004 


P,, =0dBm to +20 dBm. 
Pour = +10 dBm +1.5 dB. 


NF = 15 dB. 


Avantek, inc. ~- 481 Cottonwood Drive, Milpitas, CA 95035 


D. 1 GHz Cascade. 


9 +15 VDC UTO = UTO-1033 


OD>-O>OL-O 


P,, =-—18dBm to +25 dBm. 
Pour = 0 dBm +0.5 dB. 


NF = 12aB. 
[Using the UTO-1033, approximately six amplifiers and 


limiters may be cascaded before the dynamic range is seri- 
ously limited.] 


E. 500 MHz Cascade. 


© +15 VDC 


UTO = UTO-533 


P,, =-—36 dBm to +25 dBm. 
Pour = 0 dBm +0.5 dB. 


NF =9QaB. 
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DESCRIPTION 


A voltage-controlled attenuator provides a method of rapidly 
changing the gain of a cascade over a wide dynamic range. 
An ideal voltage-controlled attenuator would have low loss in 
the zero attenuation state, be non-reflective, and have linear 
attenuation versus control voltage. 


LOW LOSS 


The attenuation in the zero attenuation state is typically set by 
the insertion loss caused by series resistance in the PIN 
diodes, but is also very dependent on the circuit configuration. 
An attenuator with a single series diode will probably have 
lower loss than a multi-diode attenuator, but will also have a 
lower maximum attenuation value. UTF-015 and-025 use a 
single series diode to achieve low insertion loss in the zero 
attenuation state. 


WIDE ATTENUATION RANGE 


The maximum attenuation is set by the number of series and 
shunt PIN diodes used in the circuit, with the shunt diodes for- 
ward biased and the series diodes off or almost off. The more 
series and shunt diodes used, the higher the attenuation. The 
parasitic capacitance of the diodes also needs to be taken into 
account if the goal is high attenuation, since it is in parallel with 
the diode in the off (high impedance) state. Parasitic capaci- 
tance is the reason the attenuation is usually 10 to 20 dB 
higher at the lower frequencies. The UTF-040 uses several 
series and shunt diodes to provide a high maximum attenu- 
ation and wide attenuation range. 


FAST SWITCHING 


Switching time between attenuation states is set by both the 
diode capacitance and the capacitors used in the circuit for 
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coupling and bypassing. Usually, the diode is not the limiting 
factor. Most of the UTF circuits have a low frequency limit of 
10 MHz, requiring the use of large bypass and coupling 
capacitors that increase the switching time. The UTF-030 is 
specified down to 100 MHz, which allows the use of lower 
value capacitors and results in much faster switching. In 
general it is possible to tradeoff low-frequency cutoff for 
switching speed. 


NON-REFLECTIVE 


Ideally an attenuator has a good VSWR over the full attenu- 
ation range. This is achieved by using series and shunt diodes 
in a “pi” or “t” configuration much like a fixed attenuator. The 
challenge is to vary the series and shunt diode resistances in 
the right proportions to maintain a 50-ohm input and output 
impedance over the entire attenuation range. The UTF 
attenuators are designed to have a VSWR less than 2.0:1 
over the full attenuation range. 


LINEAR ATTENUATION 


The attenuation that is observed after optimizing for good 
VSWR is generally not linear versus the control voltage. For 
example, on a UTF-030 the attenuation per volt ranges from 
around 0.1 dB/V to 10 dB/V depending on the control voltage. 
This problem can be corrected by creating a non-linearity in 
the control voltage that cancels the non-linearity already pre- 
sent in the circuit to yield linear attenuation vs. voltage. The 
UTF-035 combines this “linearizer” with an attenuator similar 
to a UTF-030 to provide a linearized attenuator in one TO-8 
package. 


e Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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DESCRIPTION 


The UTD Series level detectors can be used to detect either 
the peak or average amplitude of a signal as a system test 
point for threshold or alarm detector, in conjunction with 
Avantek® UTF Series PIN diode attenuators, for AGC, ALC, 
linear modulation, or linearity extension. 


Two detectors are available: the UTD-1000 detector has an 
input impedance of 50 ohms, the UTD-1001 has an input 
impedance of greater than 300 ohms. Both have a frequency 
response of 10 to 1000 MHz. Typical detected voltage sensi- 
tivity is -120 mV for —10 dBm power input. Output variation 
over the temperature range —55 to +85°C is less than 1.0 dB. 
Tangential sensitivity with a 1.0 MHz window is typically 
—45 cB. 


The level detector consists of an active high-to-low- 
impedance converter driving a Schottky-barrier detector 
diode. These diodes are matched “back-to-back” and closely 
thermally coupled to provide a DC tracking reference. 


The bias current for the detector diode can be adjusted witha 
dropping resistor from the DC supply voltage. The amount of 
current can be selected to optimize the dynamic video source 
impedance so it properly matches the load impedance and 
bandwidth requirement. 


OPERATING INSTRUCTIONS 


Recommended External Circuitry for Amplitude 
Detection Application. 


The detector is a Schottky-barrier diode which will display an 
offset voltage of approximately +200 mV with no signal input. 
To provide a negative output voltage, an external operational 
amplifier circuit is recommended to offset the +200 mV to 
zero. (See Figure 1.) The current through the reference 
diodes should be set to the same value as the bias current 
through the detector diode to provide best temperature 
tracking. 


Add Offsets at 
Summing Junction 


Feedback 
Element 


2 Output 


Figure 1 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 


Average envelope detection will result when operating the 
detector in its square-law region with adequate video filtering 
(Ref: Hewlett Packard application note 956-5). 


Ri T(Approx.) 
Q us 


360K 10K 
108K 


*Risetime based on 100 pf of internal capacitance. The risetime will be longer 
if external capacitance is added. 


Figure 2 


Video Load Selection Chart 


The video load equals R,||R, with R, being the dropping 
resistor for supply voltages greater than +15 volts. (See 
Figure 2.) 


RF Considerations 


In broadband level detection applications, the UTD-1000 
(50-ohm input impedance) detector should be used with a 
high-directivity coupler to prevent frequency dependent 
output ripple. (See Figure 3.) In narrowband applications 
(bandwidth <15%), the line may be directly sampled by the 
UTD-1001 detector. (See Figure 4) In both applications, the 
line length between the sampled point and the input to the 
UTD detector should be <15° at the highest sampled 
frequency to avoid VSWR degradation of the sampled line. 


High 


Rake 
Directivity 


UTD-100) 


Figure 3 


Line Length 


<15° of Fria 


Figure 4 


« Contact your local representative, distributor or field sales office for further information. Listings ara in the back of this Data Book. 
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Biasing the Level Detector 


The current through the detection diode is normally set in the 
10 to 100 pA range. Its value will affect the dynamic video 
source impedance and the threshold level and should be 
selected to properly match the load impedance, bandwidth 
and threshold requirements. If only one (positive polarity) 
power supply line is available, the current through the refer- 
ence diode may be positive, with the offset voltage compensa- 
tion being provided by subtraction in a differentially- 
connected operational amplifier (See Figure 5). For better 
stability, it is recommended that a second (negative) power 
supply line be provided and that the current through the refer- 
ence diode be negative with respect to ground. The offset volt- 
age compensation may then be provided by an operational 
amplifier connected in a summing circuit (See . Figure 6). 


Threshold 
or Window 


Comparator 


SOS 


Figure 7. System Test Point 
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Constant Peak 


or 
Average Power 


Figure 8. Automatic Level Control 


Modulation 
Input 


Figure 9. Linear Modulator 


The linear operating region of an amplifier can be extended by 
using two level detectors as shown in Figure 10. This configu- 
ration forces the amplifier to follow normally compressed 
peaks in modulated RF signals. 


Attenuator 
A 


Figure 10. Linearity Extension or Control 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of thie Data Book. 
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INTRODUCTION 


There has long been a requirement for a compact, simple, 
straightforward, and sensitive threshold detector for electronic 
defense and other microwave systems. The need is for a com- 
ponent that can physically and electrically be installed at al- 
most any point within a system, to verify that a particular stage 
or module is providing a power output level sufficient for sys- 
tem operation. In most cases, all that is needed is a simple 
“on-off” indication that the stage is operating or that it has 
failed, which can be interfaced to logic circuitry as part of a 
built-in test system. Avantek’s Modular and Oscillator Compo- 
nents Division is now producing a series of threshold detec- 
tors that are ideally suited for built-in test and related applica- 
tions in microwave systems operating through 18 GHz. 


These threshold detectors are extremely compact: versions 
are packaged in the PlanarPak™ 0.25 x 0.25 inch surface- 
mount package; TO-8 cans; and the Avanpak™ miniature mi- 
crowave flatpack, with or without RF connectors. Yet, within 
these compact packages, Avantek level detectors incorporate 
all necessary circuitry: a high-performance operational ampli- 
fier, user-adjustable threshold circuit with temperature com- 
pensating reference, comparator, and TTL-level digital output 
driver. 


The detectors operate from a single supply voltage. They fea- 
ture high sensitivity and extremely stable threshold with 
changes in temperature and bias, and under conditions of 
shock and vibration. Their detection thresholds are user-pro- 
grammable with a single resistor or voltage level. 


What is a threshold detector? 

Threshold detectors produce a discrete change in output level 
(from a low to a high state, or vice versa) when the signal 
power into the detector’s input exceeds a defined level. In the 
case of the Avantek threshold detectors discussed in this ap- 
plication note, the output is specifically a TTL level. 


Note the difference between these threshold detectors and 
level detectors. Level (or analog) detectors provide a DC out- 
put voltage that is proportional to the RF input signal level, 
while the output voltage of a threshold detector is either on or 
off. Information on the Avantek family of level detector prod- 
ucts may be found in the current Avantek Modular and Oscilla- 
tor Components Data Book. 


The key performance factor in a threshold detector is a detec- 
tion threshold that remains constant over the full operating 
temperature range, with variations in the supply voltage and 
under the shock and vibration of the operating environment. 
False indications from a shifting threshold reference point 
could very possibly cause needless system shut-down or, at 
least, an improper indication of system fault. For this reason, it 
is important for the manufacturer to establish and guarantee a 
stable threshold reference point in the detector. All Avantek 
threshold detectors have input threshold flatness guaranteed 
to be less than +1.5 dB within their specified bias, frequency 
and temperature range. 
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APPLICATIONS 


Avantek’s threshold detectors will most commonly be used in 
electronic defense systems as continuous operational moni- 
tors during system operation, or as a part of stimulus-re- 
sponse test arrangements (Fig. 1). In the first case, the detec- 
tor would continuously monitor the output of an oscillator or 
amplifier stage to assure that the power level is within system 
operating specifications. In the second, the detector would be 
used as part of a BIT system to periodically test a field-re- 
placeable module within the system environment, but in a 
non-operating mode. 


Vec (+5 to +20 VDC) 


= 1 


1 


Threshold 
Adjust 


3 


ee ey 9 ee 


Rr or ¥, 


Figure 2. 


Other appropriate applications include gain switching (Fig. 2), 
and the applications of the circuit in Fig. 3, which could be 
used for channel activity indication, detection of excessive 
VSWR (by monitoring the output of a bridge or network), and 
“yes-no” signal level indication. 


Although complex, high-speed, high-accuracy detectors are 
vital for providing a detailed analysis of signal amplitudes and 
waveforms—for example, in radar pulse detection and phase- 
locking in IFM receivers—they are not effective in either size 
or cost for widespread operational verification and test use in 
systems. Avantek threshold detectors fit those applications 
where basic detection is required. 


« Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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Figure 3. 


CONSTRUCTION 


In the Avantek threshold detector, sensitive detector diodes 
convert the RF input level to a proportional video level, which 
is then amplified through an operational amplifier. This ampli- 
fied video signal is compared to a stable reference voltage by 
a precision comparator circuit, which provides a high- or low- 
state output. 


In some applications a detector with the highest-possible sen- 
sitivity is desirable so that the sampled power requirement is 
small, and can be coupled out of a signal path without appre- 
ciably affecting the through power level. Other applications 
call for a more-rugged detector that can sample a higher 
power level, and which will be more-tolerant of excessive in- 
put power levels. Both of these cases are covered in this se- 
ries of Avantek detectors, since there are versions using both 
tunnel diodes and Schottky-barrier diodes. The performance 
differences will be discussed under Product Description. 


All Avantek detectors are of hybrid construction, using low- 
parasitic, unpackaged chip components bonded to thin-film 
gold-and-refractory-metal circuitry on a ceramic substrate. 
Hermetically-sealed packages help to assure repeatable and 
reliable performance over a wide range of environmental con- 
ditions. 


PRODUCT DESCRIPTIONS 


UTD-2004/ATD-18021 

The UTD-2004 and ATD-18021 threshold detectors (Fig. 4) 
use sensitive tunnel diodes to provide stable performance 
over temperature with input power levels of less than 
-20 dBm. This low detection level is possible because of the 
excellent 1/f noise characteristics and the low dynamic video 
impedance of tunnel diodes. 


Threshold adjustment over a greater than 15 dB (from -25 to 
-10 dBm) range is accomplished very simply by connecting a 
user-selected external resistor (R,) to the designated pack- 
age pin. 

Both detectors provide standard TTL outputs, capable of driv- 
ing up to three TTL loads, and remain stable over all operating 
conditions. 


The UTD-2004 is packaged in a hermetic TO-8 can for easy 
mounting in a printed circuit environment, while the 
ATD-18021 is packaged in the Avanpak™ miniature flatpack 
which may be used with or without SMA coaxial connectors. 
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Figure 4. 


UTD-2002/PPD-6002 

The UTD-2002 and PPD-6002 threshold detectors (Fig. 5) 
use biased Schottky detector diodes which are designed to 
operate at higher input power levels than tunnel diodes. Maxi- 
mum continuous RF input power rating for the 
UTD-2002/PPD-6002 is +20 dBm, compared to +13 dBm for 
tunnel diodes detectors, making them good choices for cir- 
cuits in which RF levels exceed +10 dBm. Schottky diodes can 
also withstand higher temperatures than tunnel diodes, and 
are specified at 150°C storage temperature (whereas tunnel 
diodes are typically specified at 115°C). The response times 
of the Schottky-diode-based detectors are also faster than the 
tunnel diode units. 


Threshold adjustment over the available 20 dB range (from 
-10 to +10 dBm) may be accomplished either through the use 
of a user-selected external resistor (R;), or with a voltage. 


The UTD-2002 comes in a standard 5-Pin TO-8 package, 
while the PPD-6002 offers a high-performance threshold de- 
tector in Avantek’s unique 1/4” x 1/4” PlanarPak™ surface- 
mount package. 


| 
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Threshold Adjust 


Figure 5. 


USING AVANTEK THRESHOLD DETECTORS 


The most common way of incorporating a threshold detector 
in a system is to tap into a 50-ohm signal line using a direc- 
tional coupler. The biggest problem with adding such a test 
point to an existing system is that there may be test points in 
which there is almost no excess power available under worst- 
case operating conditions. For example, the output of a re- 
ceiver local oscillator (LO) is seldom much in excess of whatis 
needed to drive a diode mixer. 


e Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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Assuming an LO now provides +10 dBm to a mixer L port, the 
addition of a 30 dB directional coupler with 0.5 dB insertion 
loss will provide +9.5 dBm power to the L port of the mixer, 
while supplying -20 dBm power to the threshold detector to in- 
dicate that the LO is functioning. It would be necessary to de- 
termine if the performance of the mixer would be adversely af- 
fected by the 0.5 dB reduction in LO level and, if so, to provide 
some means for increasing the LO signal level (e.g. replace- 
ment of the oscillator, or the addition of a LO booster ampli- 
fier). 


Note that the greatest loss between the LO and mixer in this 
example is the inherent coupler loss, which is relatively inde- 
pendent of the amount of signal coupled out. The actual 
power coupled out (- 30 dB) of the through line is only 1/50th of 
the inherent coupler loss (or 0.01 dB). In a new or upgraded 
system, the LO would be designed with enough excess power 
capability to assure that the mixer would still receive sufficient 
LO drive under worst-case conditions. 


Couplers 

Coupling into the 50-ohm environment can be done using 
commercial couplers2* or by designing custom couplers. Op- 
eration at lower frequencies may demand a ferrite coupler de- 
sign due to physical size limitations; higher frequencies, a 
printed coupler (references). When sufficient excess power is 
available, a resistive 3 dB splitter may be appropriate (Fig. 6). 


Threshold Detector 


Figure 6. 


Biasing 
UTD-2004/ATD-18021 


Each of these detectors include internal voltage regulators 
which permit operation from +5 to +20 VDC. 


UTD-2002/PPD-6002 

Both of these units are specified for +15 VDC bias, but will op- 
erate from +11 to +15 VDC. Internal bias circuitry, optimizing 
dynamic video impedance and bandwidth of the Schottky di- 
odes, is incorporated in the detectors. 


Output characteristics 


UTD-2004/ATD-18021 (Fig. 7) 

TTL or video outputs will sink 3 TTL unit loads of 1.6 mA in the 
low state (|,, <5 mA), and provide a pull-up of 3.6 V through a 
20 kilohm internal pull-up resistor—V,,, > 2.7 VDC and V4, < 
0.8 VDC. In most applications buffering of the output will not 
be required, and the level detector can drive the logic circuits 
directly. 
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Figure 7. 


UTD-2002/PPD-6002 (Fig. 8) 

The voltage divider output stage on these units also allows 3 
TTL unit loads, but with 1.8 kilohm pull-up resistor to the sup- 
ply voltage, and 600 ohms to ground—-V,,, > 3.75 V (for TTL 
high) and V,, < 0.7 V (for TTL low). Applications requiring a 
non-standard V.,,, < +6 VDC can be satisfied through internal 
modification at the factory, or by a user-supplied external pull- 
up resistor between the bias supply and video output pin. An 
external pull-up resistor of 3.6 kilohm would produce a V,,, of 
approximately +5 V ( see diagram ). 


Vee 


PPD-6002 Z 


lot <2mA 


GND 


Figure 8. 


Setting thresholds (Fig. 9) 


UTD-2004/ATD-18021 

The threshold may be set to any point between -25 and -10 
dBm by adjusting the value of one external resister between 
25 and 2000 ohms. Attempting to increase the threshold sen- 
sitivity by using resistors of less than 25 ohms may result in 
spurious operation including TTL lock-up. Too low a resis- 
tance bypasses the built-in temperature compensation and 
hysteresis, permitting a shift of the threshold point over tem- 
perature, and varying the detector gain. 


The type and tolerance of the external thireshold-setting resis- 
tor will affect the threshold-point stability of the detector. The 
best choice would be a resistor type similar to those internal to 
the detector (viz. tantalum nitride meta-film with a tempera- 
ture coefficient of 100 to 250 PPM/°C). A metal-film chip resis- 
tor would also be a good choice. In either case, the threshold 
resistor should be mounted as close to the detector threshold- 
adjust pin as possible. 


« Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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Figure 9. 


UTD-2002/PPD-6002 (Fig. 10) 
Either a resistor or a stable voltage source may be used to set 
the threshold over its 20 dB adjustment range. 


These two detectors provide a few different performance 
characteristics than the UTD-2004 and ATD-18021, espe- 
cially where the users supply voltage is not expected to vary 
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Response Time 

Response times vary widely between the UTD-2004/ 
ATD-18021 and the UTD-2002/PPD-6002. Minimum re- 
sponse times for these detectors are > 1 1s. 


ELECTROSTATIC DISCHARGE (ESD) 
PROTECTION 


All Avantek threshold detectors are subject to damage from 
electrostatic discharge from mishandling and improper 
grounding of operators, test equipment and soldering irons. 
The UTD-2004 and ATD- 18021, in particular, should be han- 
died carefully since they use the more sensitive tunnel detec- 
tor diodes 


PERFORMANCE TESTING 


Precise testing for proper operation and performance may be 
accomplished using one of the dedicated test fixtures men- 
tioned in this article, and the current Avantek Modular and Os- 
cillator Components catalog. The UTD-2002/UTD-2004 may 
be tested using appropriate test fixtures available from Inter- 
Continental Microwave, Santa Clara, California. The 
PPD-6002 may be tested using an Avantek test fixture, the 
PPTF-25. The ATD-18021 is connectorized and requires no 
test fixture. 
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Broadband Threshold Detectors 
Optimized for Built-in Test for Systems 
Operating Through 18 GHz 


By 
Oren Milgrome, Engineer, 


Modular Components & Subassemblies Div. 


The new UTD-2004 and ATD-18021 
adjustable threshold detectors from 
Avantek are sensitive microwave sen- 
sors specifically designed for built-in 
test (BIT) in broadband equipment and 
systems. For BIT, the sensor should 
work with as small a signal sample as 
possible, to permit coupling into points 
in asystem where little excess signal is 
available. The most important opera- 
tional performance factor is a detection 
threshold that remains constant over 
temperature, under vibration and with 
variations in the supply voltage. Small 
size and low weight, low power con- 
sumption, and ease of interface and 
programming are optimized in the UTD- 
2004 and ATD-18021. 

The units offer broad frequency cov- 
erage (100 MHz to 18 GHz for the 
ATD-18021, 10 MHz to 2 GHz for the 
UTD-2004), can be set to respond to 
thresholds below -30 dBm, operate over 
a wide temperature range, and con- 
sume less than 2.5 mA from a single +5 
to+20 VDCsupply voltage. These units 
offerexceptionally wide frequency cov- 
erage compared to the typical octave 
bandwidth available from currently- 
available linear tunnel diode assem- 
blies. 

The high-frequency ATD-18021 is 
packaged in a new five-pin Avanpak™ 
miniature microwave flatpack. Its 
dimensions are .750" x .530" x .190" 
and weight 7.1 grams (size and weight 
less connectors). With the Avanpak 
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The ATD-18021 and UTD-2004 adjustable threshold detectors are shewn. 


package, the type SMA RF connectors 
(used for RF input and logic output) 
are removable and field-replaceable. 
This means that the unit may be tested 
or interfaced using coaxial cable inter- 
connections, or installed on a micro- 
strip board by soldering directly to the 
package pins. The UTD-2004 is 
packaged in a five-pin TO can, and 
weighs 2.1 grams. Both packages are 
hermetic. 

Both detectors provide standard 
sourcing or sinking TTL outputs, ca- 
pable of driving up to three TTL loads. 


14-34 


Inthe onstate, the output will be greater 
than 2.7 V, the off state less than 0.8 V, 
and the output levels remain stable over 
all operating conditions. As with any 
standard TTL device. the output may 
be interfaced to a variety of level trans- 
lator ICs or discrete-ccomponent level 
translation circuits. 

The detection threshold may be set 
for levels from -30 dBm to -10 dBm by 
selecting the value of a single external 
resistor connected between the control 
terminal and ground. Threshold drift 
from -55°C to +85°C is guaranteed to be 


- Contact your local representative, distributor or field sales office for further information. Ustings are in tre back of this Data Book. 


less than 3 dB, and is typically less than 
1 dB. To maintain this characteristic in 
an operating system, the external 
programming resistor must be a low 
temperature- coefficient type— forex- 
ample, 1% metal film resistors can have 
+ 100 PPM/°C temperature coefficients, 
carbon film resistors are more typically 
rated at 0 to -500 PPM/C (or higher, 
depending on the resistor’s value). Fully 
calibrated or matched detectors 
(equipped with factory-installed pro- 
gramming resistors) are available. 

The detectors may be operated from 
any supply voltage from +5 to +20 
VDC, with negligible change in thres- 
hold power over this voltage range. In 
the design of the detectors, low power 
consumption, rather than response time, 
was optimized. The response time is 
always less than 300 L's, measured from 
50% RF to TTL “one” or “zero”, witha 
3 dB above CW threshold overdrive. 
Low slew-rate signals will not cause 
spurious outputs, as 0.7 dB of hystere- 
sis (factory adjustable, and may be 
eliminated, if required) is built in for 
noise immunity. The hysteresis vs. 
threshold level is constant, and 
hysteresis is factory adjustable. 

It is very difficult to obtain a good 
impedance match when diode detec- 
tors are optimized for sensitivity. When 
a large signal is applied VSWR is usu- 
ally much worse than when the detector 
is operating inits “square law” response. 
The VSWR of the UTD-2004 is guar- 
anteed less than 2.0:1 for input signals 
of less than -20 dBm, and 2.2:1 for 
signals of up to -10 dBm, over the full 
operating temperature range. The 
VSWR of the ATD-18021 is guaran- 
teed to be less than 3.0:1 VSWR over 
its full bandwidth, power and tempera- 
ture range. Typical VSWR for both 
units is much better than the maximum 
specification. 

The circuits of both threshold 
detectors incorporate a planar tunnel 
diode, a precision integrated circuit 
operational amplifier, a comparator, and 
a temperature-compensated voltage 
reference. 

Construction is hybrid, using chip 
components bonded to thin-film gold- 
and-refractory-metal circuitry on a 
ceramic substrate. This MIC construc- 
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tion assures highly-repeatable and pre- 
dictable performance, as well as resis- 
tance to shock, vibration and thermal 
cycling. In the case of the stainless- 
steel Avanpak package, all RF and DC 
connections are made through matched- 
expansion-coefficient metal-glass 
feedthroughs, and the cover is welded 
to provide hermeticity. 

Low current consumption and flex- 
ible supply voltage—which means that 
the detector can be powered in parallel 
with virtually any active device; high 
sensitivity, small size, and easy pro- 
gramming should allow the installation 
of self-diagnosis capabilities with 
minimal changes to a system. The 
result will be a system that is far easier 
to test or repair, and one that can be 
quickly verified as ready for operation. 


Simple threshold 
detectors meet an 
ongoing need in 
EW systems. 
ee 


Bob Dale, 
Microwave Engineering 
Manager 
Countermeasures Division 
Sanders Associates, Inc. 
Nashua, NH 


The size and cost of previously- 
available threshold detector units have 
limited their use for BIT in current EW 
system designs. In most cases, more 
elaborate detector arrangements are 
used to provide the system with a far 
more detailed analysis of signal ampli- 
tudes and waveform, but such detector 
Circuits are too costly and too large for 
widespread use in BIT. However there 
are appropriate applications for a very 
basic threshold detector, and the availa- 
bility of relatively sensitive, easy-to- 
interface detectors makes their use very 
appealing—if they don’tcosttoomuch. 


Essentially, the application is 
extremely simple: to show that a 
particular stage is functioning and pro- 
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viding a power output level that exceeds 
a selected minimum value. 

The good sensitivity of the thresh- 
old detector means that an extremely 
small amount of power must be coupled 
out of the system signal path. A typical 
example would be the output of a 
receiver local oscillator. Assuming the 
LO provides +10 dBm output, a 30 dB 
directional coupler with 0.5 dB insertion 
loss will still provide +9.5 dBm power 
to the LO port of the mixer while sup- 
plying sufficient (-20 dBm) power to 
the threshold detector to indicate that 
the LO is functioning. The greatest loss 
between the LO and mixer in this 
example is the inherent coupler loss, 
which is relatively independent of the 
amount of signal coupled out. In most 
cases, the LO would be designed with 
enough excess power capability to 
assure that the mixer would receive 
sufficient LO drive under worst-case 
conditions, and providing the additional 
power to compensate for the coupler is 
a trivial problem. 

Using the ATD-18021, the thres- 
hold of the detector will vary less than 
1 dB, worst case over temperature and 
supply voltage variations, at any spot 
frequency, and less than 2.3 dB, worst 
case, from 100 MHz to 18 GHz. 

Although the size, power consump- 
tion and stability of these detectors are 
all very important, it is particularly 
significant that they offer a variable 
threshold range and wide frequency 
coverage. This will minimize the 
number of different detectors that need 
to be used in a system, simplifying the 
stocking of spares. It should also permit 
the manufacturer to produce enough of 
these parts— which can go into a variety 
of systems—to reduce manufacturing 
costs and, therefore, (one would hope) 
the customer’s acquisition cost. 


This article “Broadband threshold de- 
tectors”’ is reprinted by permission from 
MSN & CT April, 1988. The material 
in “Simple threshold detectors meet an 
ongoing need in EW systems,” was 
submitted with the article but not used. 
Our thanks to Bob Dale of Sanders 
Associates for his comments. 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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Mn, Installing TO-8 Oscillators 


DESCRIPTION 

All TO-8 thin-film oscillators are designed to operate with 
unconditional stability and performance equal to or better than 
their guaranteed specifications when installed in a properly 
designed 50-ohm microstripline PC board. Problems encoun- 
tered with systems using TO-8 oscillators can be directly 
traced to improper layout of the PC board, improper grounding 
of the devices to the board or the board to the case or chassis 
in which itis installed, or the lack of RF bypassing on DC leads 
when required. 


In this section basic information on microstrip circuit design 
will be presented to allow a designer to properly plan his 
custom microstrip board. 


MICROSTRIPLINE CHARACTERISTICS 


A microstrip transmission line is fabricated with a single 
narrow conductor on one side of a relatively thin sheet of 
dielectric medium with a large area of ground plane on the 
other side. Generally the dielectric sheet is in the form of either 
a ceramic substrate for thin- and thick-film hybrid integrated 
circuits or PC board material for assemblies. 


Electrically, a microstripline behaves like a two-wire transmis- 
sion line with the second conductor formed by the image of the 
physical conductor appearing on the ground plane. 


The characteristic impedance of a microstripline is deter- 
mined by the width of the conductors and the dielectric 
constant and thickness of the substrate material on which it is 
fabricated. For the 0.062 in. thick, G-10 glass epoxy PC board 
material (1 0z. clad, both sides), a 50-ohm stripline is always 
0.10 in. wide. 


In a practical application, other conductors also appear on the 
microstrip board for DC bias and control voltages. The widths 
of these conductors are relatively unimportant so long as they 
are narrow compared to the large grounded areas which 
make up the bulk of the conductor side of the board to provide 
as much shielding and isolation as possible. 


The figure below shows the standard mounting kit for TO-8 
oscillators. Also shown is the correct installation for PC board 
mounting. 


TO-8 MOUNTING RING 
P/N 650-001884 


.078 DIA THRU 
(2) PLACES 


All connections to the pins on the modular devices are made 
via conductors on the bottom, or circuit, side of the board. The 
top, or ground plane, is left completely clad except for clear- 
ances milled around the holes drilled to pass device pins to 
prevent unintentional short circuits. 


Since the ground plane side of the board is left completely 
clad, it assures both a good ground and effective heat sink 
when modules are clamped to it. Modules may also be 
secured with conductive epoxy or other means, so long as the 
cases are in intimate thermal and electrical contact with the 
ground plane. 


On the conductor side of the board, all of the unused 
conductor areas are effectively interconnected to the ground 
plane, and the entire board is grounded to the case or chassis 
via mounting hardware. 


ASSEMBLY INSTRUCTIONS FOR 
CUSTOMER-DESIGNED CIRCUIT BOARDS 


The steps below apply to the assembly of Avantek modules 
into microstrips or stripline circuits. CAUTION: The Avantek 
modules are designed for use in a 50-ohm microstrip system 
and the package must be adequately grounded! 


1, 


2. After cutting the pins per Step 1, install the module directly 
on the circuit board ground plane with the Tune Voltage, 
RF Output and DC Voltage pins (see Figure 1) passing 
through the board to the circuit or the other side. Be 
careful that these pins do not short out to the ground plane. 


Cut all four pins to a length of approximately 3/16 inch. 


Using the clamp provided, secure the module firmly to the 
ground plane. Figure 1 shows the proper positioning and 
installation of the mounting clamp. This step ensures posi- 
tive contact between the module package and the ground 
plane so that no problems with VSWR in a multistage 
system will be encountered. 


Bend the Tune Voltage, RF Output, IDC Voltage and GND 
pins flat against the proper portions of the printed circuit, 
then solder in place. 


RING MOUNTING 


(-) MOUNTING 
2 RING SCREW 
MOUNTING [Ey 
RING 
(_ AMPLIFIER 
= P.C. BOARD 
CLEARANCE ON THE ° 
GROUND PLANE FOR bad 
TO-8 / PMS 
o FLAT WASHER 
‘) LOCK WASHER 
e © 
S HEX NUT 


Mounting Kit for Standard TO-8 Packaged Oscillators 
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DESCRIPTION 


From the viewpoint of the systems engineer, a package must 
be as compact as possible, easy to install in a system (with 
good RF grounding and heat transfer), resistant to severe 
shock and vibration and, because of the sensitivity of the 
unprotected MIC circuit, hermetically sealed for protection 
against moisture and corrosive atmospheric gases. It must be 
compatible with microstrip and stripline transmission lines, 
and provide adequate RFI shielding so several packages can 
be integrated into a subassembly. The package should be 
modular with the possibility of conversion to a connector-type 
package for testing and prototyping. The RF connectors also 
need to be field-replaceable to meet requirements being writ- 
ten into many military specifications. Both top-to-bottom and 
side-to-side mounting should be available. 


The Avanpak oscillator packaging system satisfies these 
needs without compromising electrical performance. For a pin 
package operating up to 18 GHz, the most critical design 
aspect is the RF transition through the wall of the package. 
Avanpak feedthroughs combine gold-plated pins with Kovar 
holding rings and glass-seals with matched expansion coeffi- 
cients. The glass is a special low-loss compound to maintain 
RF performance, and is clear for easier inspection. To assure 
hermeticity, all feedthrough assemblies are brazed to the 
package’s nickel-plated, stainless-steel frame, using a high- 
temperature process. 


Installation of the field-replaceable SMA connector is straight- 
forward. Since the center conductor collet is self-centering 
and provides a stress-free interface, the connector is simply 


MOUNTING HOLES 
FOR 2-56 SCREWS 


RECESS FOR 
WELDED LID 


FIELD-REPLACEABLE 
SMA CONNECTOR 


COPPER WASHER 


SPACER PLATE 
FOR MALE SMA 


slipped over the RF pin, pushed home, and the connector 
flange is bolted to the case. No special alignment is required, 
and the only necessary tool is a screwdriver or Allen wrench. A 
soft, nickel-plated copper washer is used to prevent the 
connector from rotating against the case. If needed in proto- 
type testing, connectors can be installed on the RF and tune 
port of an oscillator and the DC bias port can remain a pin for 
direct attachment to a PC board. 


Electrically, the Avanpak 50-ohm transition, including the 
SMA connector, proves to be quite good. Over the 2 to 
18 GHz frequency range, worst-case insertion loss is less 
than 0.3 dB, and worst-case VSWR is under 1.3:1. 


With connectors attached, or in pin form, the package is the 
smallest and lightest of its type commercially available. Pin 
placement is symmetrical to the package (0.11 in. from top to 
bottom) for use in stripline applications. 


The Avanpak packaging concept allows the system designer 
to take a “building block” approach to design. He can 
purchase fully characterized individual MIC components, test 
them for his specific application, screen them to 
MIL-STD-833B (if need be), then remove the connectors and 
integrate the package directly into a subassembly. Good RF 
grounding is assured through mounting holes in close prox- 
imity to the package’s RF transitions. Hermeticity is guaran- 
teed by glass-to-metal seals and a welded lid. Size and weight 
reductions are significant. Electrical performance is not 
degraded. 


GLASS SEAL HIGH-TEMPERATURE 


BRAZING 


50-OHM FEEDTHROUGH PIN 


KOVAR RING 


FIELD-REPLACEABLE 
DC BIAS CONNECTOR 


STAINLESS-STEEL FRAME 


Avanpak Style Package 
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INTRODUCTION 


PlanarPak components are unique because they allow sur- 
face mounted devices to perform up to 18 GHz. In critical 
applications where small size and low weight are mandatory, 
these devices will provide reliable performance over this full 
frequency range. This application note covers methods of 
assembly and printed circuit board (PCB) material selection to 
maximize performance from these devices. 


The most important aspects to consider before using any 
PlanarPak device is how and where it will be mounted. Reli- 
able electrical performance above 200 to 300 MHz can only 
be expected when the entire bottom surface of the PlanarPak 
device (i.e. the lead frame) is attached to the mounting sur- 
face. The mounting surface could be the ground plane of a 
PCB, or grounded heat sink, but in all cases careful attention 
must be taken to assure an excellent RF ground. 


Preferably, attachment methods of the electrical connections 
should be one of the solder reflow methods mentioned in this 
application note. Alternatively, conductive epoxy may be used 
to ground the lead frame when solder reflow methods are not 
employed. With any of the attachment methods mentioned, 
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optimum electrical and thermal performance will only be pos- 
sible if care is taken to assure the entire bottom surface is 
attached. 


Performance verification is best proved through use of the 
Avantek dedicated test fixture: the PPTF-25, PPTF-38, or 
PPTF-48. Device performance on the test fixture closely 
follows actual performance proven through tests mentioned in 
the guidelines of this note. Electrical performance of various 
suggested board materials are shown in the Electrical Per- 
formance section of this note. Many charts and tables are 
included to assist the designer in choosing the best PCB 
material to suit performance and system requirements. 


MATERIAL OUTLINE 


1. Electrical Performance p. 14-39 
2. Mounting Options p. 1440 
3. Microstrip Board Design Guidelines p. 14-42 
4. Mechanical Performance p. 14-44 
5. Mounting Techniques p. 1446 
6. Source of Materials p. 1447 
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ELECTRICAL PERFORMANCE 


The PlanarPak package is designed for optimum perform- 
ance using any of the mounting options. One major consid- 
eration, especially at higher frequencies, is adequate pack- 
age grounding. Grounding in surface mount boards is 
achieved by using plated thru holes. The ground holes 
present an inductance to ground which is dependent on the 
dimensions of the hole: the thinner the board, the shorter is the 
hole length, and the lower the inductance to ground. 


At frequencies above 8 GHz a short path to an effective RF 
ground becomes extremely important. The primary way to 
improve the integrity of ground connections is through the 
reduction of thru-hole inductance by choosing a thin substrate 
material. It is recommended to use a substrate thickness 
between 0.005 to a maximum of 0.025-inch for high frequency 
applications. 


In the microstrip layout section, detailed board layouts and 
guidelines are presented. 


PlanarPak components are tuned and tested in high perform- 
ance test fixtures as shown in Figure 1. 


PPTF-25 Using 50Q Thru 
1/4” PlanarPak Test Fixture 


Insertion Loss, dB 


ia) 
A oa Se ee ee | 
eee ee A VAN Le 
67 83 109 135 161 187 21.39% 
Frequency, (GHz) 


Figure 1 


The performance of a PlanarPak device on a surface-mount 
board is very close to that in the test fixture provided the board 
design guidelines are followed. To demonstrate this, a 
PlanarPak-packaged 50-ohm thruline was mounted on 
different boards and the performance evaluated as shown in 
Figures 2 through 6. 


Figure 2 shows the performance of a 1/4-inch PlanarPak 
50-ohm thruline mounted on a .010-inch thick board (PTFE/ 
glass cloth—Taconic TLY-5). 


Insertion Loss, dB 


oo 
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« 


10 12 14 
Frequency, GHz 


Figure 2 


Figure 3 shows the performance of a 1/4-inch PlanarPak 
50-ohm thruline mounted on a 0.025-inch thick board (PTFE/ 
ceramic—Rogers RT/6010). 

Figure 4 shows the performance of three 1/4-inch PlanarPak 
50-ohm thrulines cascaded on a 0.015-inch thick board 
(PTFE/glass microfiber—Rogers RT/5880). 
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Figure 4 
Figure 5 shows the performance of four 1/4-inch PlanarPak 
50-ohm thrulines cascaded on a 0.010-inch board 
(Fluoropolymer composite—Aogers RT/6002). This is a more 
compact layout design where the package leads are trimmed, 
and the PlanarPak packages are cascaded closer together. 


insertion Loss, dB 


Return Loss, dB 


14 
Frequency, GHz 


Figure 5 
Figure 6 shows the performance of four 3/8-inch PlanarPak 


50-ohm thrulines cascaded on a 0.010-inch thick board 
(Rogers RT/6002) 


Insertion Loss, dB 
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Frequency, GHz 


10 11 #12 


Figure 6 
PlanarPak components are designed to be cascaded in the 
simplest possible microstrip motherboard, to facilitate circuit 
size reductions possible with surface-mount components. 
Essentially, the most compact design consists simply of pads 
to which the trimmed package leads can be soldered, and 
provisions for good grounding. 
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MOUNTING OPTIONS 


One of the advantages of PlanarPak surface mount compo- 
nents is their flexibility of use. The surface mount PlanarPak 
components are suitable for mounting on a wide variety of 
“motherboard” materials, including thin- or thick-film circuits 
on ceramic substrates and most printed circuit laminates. In 
this way the PlanarPak component is attached directly to the 
board using solder or epoxy. 


Ceramic substrate with either thin-or thick-film conductors 
offer good RF characteristics combined with thermal expan- 
sion characteristics which are virtually identical to those of the 
PlanarPak components. 


The most important considerations for selecting a board 
material are: dielectric loss, thermal conductivity, and 
thermal coefficient of expansion. Ideally, a designer would like 
to use a board that has low dielectric loss, high thermal 
conductivity, and mechanical properties compatible with the 
PlanarPak package. 


Table 1 compares the significant characteristics of the most 
applicable substrate materials. 


Table 2 compares the significant properties of different metals 
available for case or carrier. 


Table 1 
Thermal 
Coefficient of 
Dielectric Dielectric Thermal Expansion’ Young’s Electrical 
Board Constant Loss Conductivity* PPM/°C Modulus Resistivity Density 
Material ER Tangent W/M°C X,Y Z X106 PSI 10°Ohmcm_s g/cm? Comments 
Alumina Al,O, 99.5% 9.8 0.0001 25-30 6-7 6-7 50 108 3.96 Ceramic 
Beryllia BeO 99.5% 6.7 0.0003 250 5.7-6.4 5.7-6.4 50 10" 2.9 Ceramic 
Aluminum Nitride AIN 8.8 0.0005 170-200 4.1 4.1 _ — —_ Ceramic 
S-145 (Transtech) 10 00002 34 12.1 12:1 38 108 3.45 Ceramic 
D-Mat (Transtech) 8.9-14 0.0002 8.8 7.5 7.5 30 10° 3.45 Ceramic 
D-450 (Transtech) 4.5 0.0004 4.2 2.4 2.4 18 10° 2.45 Ceramic 
Polyimide Kevlar 3.6 0.008 0.12 4-7 83 4 108 — TCE Constrained 
Dielectric 
Epoxy Keviar 3.9 _— 0.12 6-8 — 4.4 108 _ TCE Constrained 
Dielectric 
Polyimide Quartz 3.3-3.7 0.005 — 6-8 34 Fg 108 _— TCE Constrained 
Dielectric 
RT/6002 (Rogers) 2.9 0.0025 0.44 16 24 0.120 108 Z.1 Fluoropolymer 
Cornposite 
Cuclad 250 (Keene) 2.4—2.6 0.0018 0.11 10-15 120 0.7 10’ 2.2 PTFE/Glass Cloth 
RT/Durold 6010.5 (Rogers) 10.5 0.0028 0.41 21 20 0.135 — 2.9 PTFE/Ceramic 
EPSILAM 10 (Keene) 10.2 0.002 0.37 20-25 — 0.035 — 2.98 PTFE/Ceramic 
RT/Durold 6006 (Rogers) 6 0.0027 0.48 30-34 53 0.091 _— 2.9 PTFE/Ceramic 
TLY-5 (Taconic) a2 0.0008 0.1 35 130 0.7 107 2.2 PTFE/Woven Glass 
RT/Durold 5870 (Rogers) 2.33 0.0012 0.26 27-31 134 0.159 107 2.2 PTFE/Glass Microfiber 
RT/Durold 5880 (Rogers) 2.2 0.0009 0.26 33-47 188 0.156 10’ 2.2 PTFE/Glass Microfiber 
Polyimide Glass 4.5 0.01 0.35 11.7-16 60 2.8 10° _ 
Epoxy Glass 4.8 0.022 0.16 12.7-16 189 2.5 108 — 


“Average value —55 to +125°C 
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Table 2 


Thermal 
Conductivity 
Wim°ec 
Average 
(-55 to +125°C) 


Electrical 
Resistivity 
X10 Ohm-cm 


Young’s Modulus 


of Elasticity Specific Heat 


Aluminum Al98 27 171-216 10 0.210 
6061 Mg 4 
; 14-18 
303 
Alloy 42 Fe 58 0.121 
Ni 42 


Stainless Steel 


} 0190 


fem <e 36 <7 123 
Fe 63 


| Copper | | Cu99.9 | Cu99.9 9 


ae ee 


Thermkon W:75-90 14.8-17.1 8.3-5.7 190-157 34-37 0.08-0.05 
(Copper Tungsten) Cu:25-10 


Molybdenum Mo 99.9 | 93 | o68 


Copper-Clad 
Molybdenum 
(Cu-Mo-Cu) 


Copper-Clad Cu 12.5 
Invar Invar 75 
(Cu-Invar-Cu) Cu 12.5 
Cu 20 
Invar 60 
Cu 20 
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172-200 x-y 
147-162 z 


0.112 
0.106 
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MICROSTRIP BOARD DESIGN GUIDELINES 


It should be emphasized that the PlanarPak package is fully 
compatible with microstrip circuitry. By minimizing the I/O port 
discontinuity, the PlanarPak package is matched as closely 
as possible to 50-ohm impedance, therefore the board 
microstrip lines should be 50 ohms to realize the full 
performance of the component. 


The following guidelines for microstrip board layout are 
suggested: 


e The microstrip line should extend to the edge of the pack- 
age for leaded PlanarPak packages and 0.030 inch under- 
neath the package for trimmed PlanarPak packages (leads 
are trimmed flush with the package). (Ref. Fig. 6a and 6b.) 


Note: Metal area under package needed only 
for trimmed leads. 


Figure 6a 


50-ohm Microstrip Line 


Figure 6b 


e The minimum microstrip line width under the leads should 
be 0.015 inch, since the lead width is 0.15 inch (0.010 inch 
for high frequency PlanarPak components), to allow for 
solder fillets and good lead attachment to the board 
(Fig. 6b). 

e The maximum microstrip line width underneath the pack- 
age (for lead-trimmed PlanarPak components) should be 
0.015 inch to minimize the discontinuity effects of the in/out 
transitions (Fig. 6a). 

e The best transition from a wide trace to the edge of the 
package is made by tapering the microstrip trace down to 
the lead width. A 45-degree line taper is suggested, but 
other tapers can be used (Fig. 6b). 
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e The board material should be selectec! to suit the intended 
frequency of operation and the particular requirements of 
the circuit designer (thermal mechanical, high reliability, 
etc.) (Refer to Table 1 and 3). 

e The board thickness should be between 0.005 and 
0.060 inch for low frequencies (less than 8 GHz), and 
between 0.005 and .025 inch for higher frequencies. 


e Metallized holes are used to bring the circuit ground to the 
bottom side effective board ground. The intent is to have 
sufficient PlanarPak package-to-board ground points to 
assure a low-impedance ground path that is a small 
fraction of the wavelength at the highest frequency of 
operation. The number and locatior: of the holes may 
change as long as the previous conditions are satisfied. 


Figure 7a, 7b, and 7c shows PCB layout patterns for the three 
different size PlanarPak packages. The metallized ground 
holes are spaced in such a way to assure adequate grounding 
coverage of the whole PlanarPak packages backside area. 


TABS REQUIRED FOR 
LEADED PACKAGES 


FOR APPLICATIONS 
BELOW 8 GHz 


TABS REQUIRED FOR 
LEADED PACKAGES 


__ 031 DIA. PLATED 
THRU 9 PLACES 


FOR APPLICATIONS 
BELOW 8 GHz 


Figure 7b. 3/8-inch PlanarPak Board Layout 
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TABS REQUIRED FOR 
LEADED PACKAGES 


HOLES .031 DIA. PLATED FOR APPLICATIONS 
THRU (13 PLACES) BELOW 8 GHz 


Figure 7c. .4 x .8-inch PlanarPak Board Layout 


e High frequency layout: Figure 8 shows a layout pattern for dielectric, especially for high dielectric constant and thinner 
the 1/4-inch PlanarPak package. It includes more metal- boards. The transition holes can be deleted for thicker 
lized ground holes and unmetallized 0.070-inch diameter boards (0.010 to 0.025 inch) and lower dielectric constants 
holes underneath the input/output RF transition. This mini- (Er = 2 to 3). 


mizes the transition mismatch due to the effect of the board 


0.070 DIA. 
HOLE UNPLATED 
(2) PLCS. (OPTIONAL) 


TABS REQUIRED FOR 
LEADED PACKAGES 


0.018 DIA 
HOLE PLATED 
(21) PLCS. 


FOR APPLICATIONS DIMENSIONS IN INCHES 
ABOVE 8 GHz ve BOARD THICKNESS RANGE: 
0.005-0.025 


Figure 8. 1/4-inch High Frequency Board Layout 
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MECHANICAL PERFORMANCE 


The mechanical performance of a PlanarPak component 
mounted on a board has certain differences from other SMT 
packages like the LCCC (Leadless Ceramic Chip Carrier). In 
the case of the LCCC and PLCC only the bottom side pads or 
leads are connected to a PCB footprint, while for the Planar- 
Pak package, the complete bottom-side ground surface is 
connected to the board. This provides larger direct contact 
area with the board for PlanarPak components, and any me- 
chanical and thermal analysis should take this advantage into 
account. | 


TCE Control 


One of the major concerns when evaluating a surface-mount 
component is the mechanical stress at the solder joints of the 
package leads. When the temperature increases, the board 
and the surface-mount component tend to expand. If they 
expand by a different amount, the leads’ solder joints are 
stressed and microcracks can occur. The rate of expansion is 
determined by the thermal coefficient of expansion (TCE), 
measured in parts per million per degree centigrade (ppm/c). 
For stress-free operation over a wide temperature range, both 
the board and the surface-mount component TCEs should be 
similar, but the greater the TCE mismatch is, the more 
mechanical stress problems occur on the solder joints. 


The TCE for the PlanarPak package is 6 ppm/°C (see 
Table 2). 


There are two approaches to solving the TCE mismatch 
problem: 


e Providing TCE match between the board and the package. 
e Providing stress relief for the package leads. 


1. TCE Matching 
There are four major ways to provide TCE match: 


a. Board Materials with similar TCE: The easiest way is 
to use alumina or other ceramics as substrate in order 
to duplicate the characteristics of the surface-mount 
package. 


b. Using a constraining dielectric: The idea here is to 
incorporate a low TCE dielectric, such as Kevlar or 
quartz, in the board material in order to constrain its 
overall TCE. To produce a low expansion composite, 
Kevlar (a DuPont product) cloth, for example, is used 
as the reinforcing medium in place of glass in epoxy or 
polyimide resin. Kevlar also has a lower dielectric con- 
stant and dissipation factor than glass, which makes it 
promising for high frequency circuits. Boards made 
with Keviar are lightweight and have mechanical 
damping power that makes them resistant to vibration. 


c. Using a constraining metal core: This method 
involves selecting a low-TCE metal core, such as 
copper-Invar-copper or copper-molybdenum-copper, 
which is bonded to the dielectric material layers. The 
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core constrains the normal expansion of the board, 
and its composition allows the TCE of the board to be 
tailored to match that of the SMT j»ackage. For exam- 
ple, copper-clad Invar, with copper clad to both sides 
of an Invar core, can be tailored to provide a selected 
TCE by varying the copper-to-Invar ratio. C-I-C can 
provide support and TCE match to single and multi- 
layer boards. 


Major military/industry evaluation programs are in progress 
evaluating different TCE matching techniques. Preliminary 
results are very promising and each technique has its advan- 
tages depending on the user environment and applications. 


Table 3 presents advantages and disadvantages of different 
board materials used to control the thermal coefficient of 
expansion. 


Avantek has performed evaluation and thermal cycling of 
different board materials on two PlanarPak package sizes. 
The units were tested for mechanical and electrical failures 
over —55 to +125°C range of the standard military specs. 


Table 4 shows the results of the Avantek avaluations of board 
materials. 


2: Stress Relief 


Another approach to minimizing problems from incompat- 
ible thermal expansion between PlanarPak components 
and boards is to provide stress relief for the package 
leads. This is done by attaching a ribbon wire from the 
PlanarPak package leads to the microstrip trace to make 
the electrical connection instead of soldering the leads. 
The leads remain unattached flush over the surface of the 
board (Figure 9). The flexible ribbon absorbs any stresses 
that develop on the board-ribbon interface. 


The ribbon stress relief approach should perform well 
electrically when proper design considerations are taken 
into account. 


Gold Ribbon 


PlanarPak i ee 
50-ohm Microstrip Line 


Package 


Figure 9 
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Table 3. TCE Match Board Materials 
Board Material Advantages Disadvantages 


Ceramic Exact TCE Match, Good Thermal Conductivity, Fragility, cost, limited substrate size 


Excellent Electrical Performance, Thin and 
Thick Film Compatible 


Epoxy Kevlar TCE Match, Weight, Reworkable, Conventional Thermal Conductivity, Resin Microcracking, 
Board Processing, Substrate Size, Dielectric Water Absorption 
Properties, Vibration Damping 

Polymide Kevlar TCE Match, Weight, Reworkable, Good Thermal Conductivity; Resin Microcracking, 
Dielectric Properties, Z-Axis TCE, Water Absorption, Cost 


Conventional Substrate Processing, 
Substrate Size 


Polymide Quartz TCE Match, Weight, Reworkable, Good Drilling, Cost, Thermal Conductivity 
Dielectric Properties, Z-Axis TCE, 
Conventional Substrate Processing, 
Substrate Size 


PCB Bonded To Copper Invar Can be Tailored to Provide X-Y TCE match, Weight Increase 
Copper (CIC) Core Or Support Good Thermal Management, Board Size, 

Rigidity, Multilayer Capabilities, EMI/RFI 

Shielding 
PCB Bonded To Copper Same as CIC but Better Thermal Conductivity Weight Increase 
Molybdenum Copper Core and Higher Young's Modulus 
Or Support 


Table 4. PlanarPak PCB Thermal Cycling Evaluation 


Board Material Dielectric Thickness Number of Cycles Thermal Cycling Performance 
Copper-Invar-Copper/Teflon 0.010 240 Excellent 

Polyimide Quartz 0.006 240 Good 

RT/6002 (Rogers) 0.010 480 Poor 

RT/6002 0.030 480 Poor 

RT/6010 (Rogers) 0.025 420 Poor 

Epoxy-Glass 0.032 480 Poor 

Epoxy-Glass 0.062 480 Poor 

RT/5870 (Rogers) 0.031 405 Poor 


Thermal Management 


In all system applications thermal dissipation should be con- (Temperature rise data for PlanarPak packages refers to the 
sidered for optimum performance. For PlanarPak packages change in temperature from the lead frame to the hottest spot 
the majority of the heat is transmitted through the alumina on the transistor die.) 

substrate and the Kovar lead frame (forming the package bot- | 

tom). Several thermal characteristics are provided to assist Maximum operating case temperature is specified in catalog 
designers in planning for heat dissipation, which are found in data sheets. (Total package dissipation, P,, may be calcu- 
the catalog data sheets. These are as follows: lated from the DC values contained in the data sheets, and will 
1. 0, (Thermal Resistance) provide useful information in determining actual operating 
2. Active Transistor Power Dissipation temperature.) 

3. Junction Temperature above Case Temperature, T,,, Ps = Vos X I(total) watts 


4. Maximum Operating Case Temperature 


6,, represents the total junction to case thermal resistance 
which includes transistor, alumina substrate and Kovar lead 


Based on the above measurements and calculations the 
maximum operating case temperature, specified in the cata- 
log, should not be exceeded. Thermal data for different circuit 


rane a a board and carrier materials are given in Tables 1 and 2 to 

Active power dissipation is the power dissipated across the assist designers in thermal management. Best thermal dissi- 

transistor die. pation is provided when the suggested mounting techniques 

The junction temperature above case temperature, T,,,,, is are followed. This means that the entire lead frame should be 

given by: soldered, or attached using conductive epoxy, to the board 
Tie = 9j¢ X P, (transistor) °C ground plane. 
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MOUNTING TECHNIQUES 


Although this format bears the appearance of conventional 
surface mount packaging, it has several properties which 
require special consideration in application. This section 
covers the following: 


e Mechanical Interface 
e Assembly Instructions 


Mechanical Interface 


The PlanarPak-packaged component is an unconventional 
surface mount device in that its entire back plane is soldered 
to the substrate. Its lead interconnect is co-planar with the 
substrate for electrical reasons and, therefore, has no stress 
relief loop. This geometry induces high shear stresses in the 
connecting braze at the lead if thermal mismatch with the 
substrate exists. 


It is recommended that if the system in which the PlanarPak 
component is to be installed requires repeated thermal excur- 
sions (of 50°C) that a thermally-matched board material be 
used. In any case residual stresses from soldering processes 
should be minimized. 


Top metallization can be copper plated with nickel or clad with 
solder. 


If the package is to be directly paste-soldered, all possible 
precautions against the formation of solder balls must be 
taken. Solder balls caught between the signal lead and the 
ground plane will deteriorate electrical performance even 
though no short circuit exists. 


In cases of direct paste reflow, the humidity content of the 
paste must be controlled. A slow bake of the placed part in the 
paste can reduce the humidity to acceptable levels. Time and 
temperature will vary with the part size and system mass. 


Assembly Instructions 


The following section details the soldering methods for R&D, 
prototype and production installation of PlanarPak packages. 
Install only PlanarPak components and compatible ceramic 
chip capacitors and resistors prior to reflow soldering. Addi- 
tional components, such as tantalum bypass capacitors or 
ferrite-core coils should be installed by hand soldering. Adjust 
the hot plate for a temperature of 260°C maximum, and allow 
the temperature to stabilize before reflow soldering. 


1. Chemically clean the PC board and the unit to be mounted 
using a vapor degreaser, or acetone followed by an iso- 
propyl alcohol wash (check for compatibility of solvents 
with other components on the board. Do not use ultrasonic 
cleaning. 


2. Mask the backside of the PC board to prevent solder from 
flowing through the plated through holes causing a rough 
ground plane surface. A suggested masking material is 
2 mil thick DuPont Kapton film with silicon adhesive back 
(Avery International Permacel part number P-222). 


3. Apply solder cream using screen printing techniques or 
careful hand application. A layer 4- to 6-mils thick is ade- 
quate. It is suggested that a cream combining eutectic 
alloy with non-foaming flux, such as Ersin Multicore 
SN62PRMAB3 or equivalent, may be used. 


4. Reflow solder on substrate only, using vapor phase, infra- 
red, or conducted heat. 


5. Chemically reclean the unit using the procedure given 
in step 1. Make sure that a flux remover is used which 
is appropriate for the type of solder cream used (Multi- 
core PC81 is recommended flux remover for the 
SN62PRMAB3 cream). Do not use ul*rasonic cleaning. 


6. Brush RMA flux on surface (e.g. Alpha 100). Place the 
PlanarPak package on substrate. Bake at 120°C for 
10 minutes. (Excessive time will polyrnerize flux.) 


7. Reflow on hot plate, vapor phase or conductive belt. 
8. Repeat step 5 above. 


Production Soldering 


In production, solder cream may be applied manually with a 
syringe or with a pneumatic, controlled-volume dispenser 
system; or via screen printing. When the surface-mounted 
components are hand-placed over the solder cream, slight 
errors in centering will usually be no problem, since the sur- 
face tension while the solder is liquified will tend to pull the 
component into proper alignment. 


Most solder creams are of relatively low viscosity, which 
means that automation equipment, or any handling of the 
board between component insertion and reflow, may call for 
fixturing to hold the components in place. The use of fixtures 
eliminates the self-centering effect. 


Recommended Methods of Solder Reflow 


Vapor-phase: The vapor-phase reflow system makes use of 
the condensation of the saturated vapor of a synthetic solvent, 
which is accompanied by the release of the latent heat of 
vaporization. This, in turn, causes the assembly to become 
uniformly heated to a temperature in excess of the melting 
point of the tin-lead eutectic alloy (186°C), normally within 10 
to 30 seconds. Control over the actual soldering temperature 
is through the dwell time during which the assembly is permit- 
ted to remain in the vapor. 


One of the most significant advantages of vapor-phase reflow 
soldering in the high-volume production environment is that 
the vapor stays clean, with any contaminents falling from the 
boards settling in the liquid phase of the solvent. The fact that 
the vapor condenses on all surfaces simultaneously means 
that the applied temperature is uniform. This minimizes stress 
on the package and helps assure good solder joints. 


The disadvantage is that the vapor-producing liquid (such as 
3M Flourinet® FC-70) is expensive, and some portion is inevi- 
tably lost. To help prevent this loss, a secondary vapor zone of 
material such as DuPont Freon—TF® is generally used. 


After soldering, flux residues should be removed using a 
solvent appropriate to the type of flux. Typically, removal of 
resin-type fluxes requires the use of a fluorocarbon or chlorin- 
ated fluorocarbon solvent, often with the addition of isopropyl 
alcohol. Any cleaning solvents should be tested for compati- 
bility with the PC material and componer'ts (particularly with 
parts containing reactive metals such as aluminum or zinc) 
before use. 


*Hand soldering, or wire bonding, only the lead frame tabs severely limits the operating frequency range of PlanarPak devices 
(e.g. 200 to 300 MHz), and are not recommended procedures. If reflow techniques are not possible then another method 


must be used to conductively attach the lead frame. 
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Convection: Although convection is an inefficient method of 
transferring heat, it is, perhaps, the most widely-used tech- 
nique. Dwell time (belt speed) and temperature must be care- 
fully controlled to assure sufficient heating to prevent cold 
solder joints or inadequate wicking of the solder into the 
connections. 


Infrared: The major disadvantage of infrared reflow solder- 
ing is the possibility that some areas of the package will be 
shielded from the heat radiation. This is frequently a problem, 
since the surface-mounted components are often held in 
place with fixturing during the reflow heating cycle. If the 
heating arrangement is not carefully adjusted, temperature 
gradients during reflow may be enough to overheat some 
connections and inadequately heat others. Temperature also 
tends to be higher for components or parts of components of 
darker color or higher heat absorption. 


SOURCES OF MATERIALS 


Substrates 


e Alumina Al,0,, Beryllia BeO, Aluminum Nitride AIN. 
— Accumet Engineering Corp., 
- 518 Main St., Hudson, MA 01748 
Tel: (617) 568-8311 


e COR-LAM (Epoxy-Keviar, Polyimide-Kevlar) 
— DuPont Company, Electronic Department, 
Barley Mill Plaza, P22-1204, 
Wilmington, DE 18898 
Tel: (800) 345-9999 


e EPSILAM-10, CU-CLAD 217/233/250, 
DI-CLAD 522/527,870/880/810 
— Keene Corporation, 
1100 Goverror Lea Road, Bear DE 19701 
Tel. (800) 635-9333 


e NORPLEX/OAK 601, 602, 605 
— NORPLEX/OAK, 505 King St., 
Le Crosse, WI 54601 
Tel: (608) 784-5070 


e Polyimide-Quartz, Teflon-CIC-Teflon 
— Oak Industries Inc., 54 Church Street 
Hoosick Falls, NY 12090 
Tel: (518) 686-7301 


e CUFLON 
— Polyflon Company, 35 River Road, 
New Rochelle, NY 10801 
Tel: (914) 636-7222 


e RT/5870, RT/5880, 
ULTRALAM 2000 
— Rogers Corporation, Microwave Material Division, 
Box 3000, Chandler, AZ 85244 
Tel: (602) 961-1382 


RT/6006, RT/6010, RO2800, 
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e TLY-5, TLY-3, TAC-LAM-T, TAC-LAM-X 
— TACONIC Plastics, Ltd., Microwave Dielectric Division, 
Coonbrook Rd., P.O. Box 68, Petersburg, NY 12138 
Tel: (518) 658-3202 


e Copper-Invar-Copper, CERCIC. 
— Texas Instruments, Inc., Industrial Material Dept. MS 
4-9, 
Attleboro, MA 02703 
Tel: (617) 699-3800, ext. 1660 


e S-145, D-MAT, D-450 
— Transtech, a Subsidary of Alpha Industries, 
P.O.Box 69, 5520 Adamstown Rad., 
Adamstown, MD 21710 
Tel: (310) 695-9400 


Metals 


e (CMC) Copper-Molybdenum-Copper 
— AMAX Specialty Metals Corp., 21801 Tungsten Rd., 
Cleveland, OH 4417 
Tel: (216) 692-3990 


e Thermkon 
— Contacts Metals Welding, Inc., 
70 S. Gray St., P.O. Box 2266, 
Indianapolis IN 46206 
Tel: (317) 634-8884 


e (CIC) Copper-Invar-Copper 
— Texas Instruments, Inc., Industrial Metals Dept.. MS 4-9, 
Attleboro, MA 02703 
Tel: (167) 699-1617, (800) 341-5202 


Fixtures 


e Inter-Continental Microwave (ICM), 
2372 Walsh Ave., Santa Clara, CA 95051 
Tel: (408) 727-1596. 


Solders 


e Multicore Soldering Products 
Multicore Solders 
Cantiague Rock Road 
Westbury, NY 11590 
Tel: (516) 334-7997 


Masking Film 


e Permacel Masking Film 
Avery International, Fasson Industrial Division 
250 Chester Street 
Painesville, OH 44077 
Tel: (216) 352-4444 
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Voltage-Controlled Oscillators 
Evaluated for System Design 


¥ 
R.M. Leier and R.W. Patston 
Avantek, Inc. 


High tuning speed, small size, and low power consumption make VCOs important components 
in a number of microwave applications. The designer must be able to evaluate these devices 
accurately in order to write proper VCO specifications for critical applications. 


1. Block diagram of a microwave oscillator, modeled as a combina- 
tion of an amplifier with a positive-feedback loop and a frequency- 
determining network. KT represents the noise input that starts oscil- 
lation. 


With its unique combination of very high tuning speed 
(typical full-band tuning in less than 30 ns.), small size, 
and low power consumption, the varactor-tuned, voltage- 
controlled oscillator (VCO) is a vital component in elec- 
tronic defense systems, frequency-hopping radar, frequency 
synthesizers, and many other microwave applications. 
Unfortunately, high-performance microwave VCOs are dif- 
ficult to design, build, and optimize. 

Most microwave system designers find it far more prac- 
tical to consider VCOs or integrated oscillator subsystems 
as components, and purchase them from one of the spe- 
cialized manufacturers. Available production “raw’’ vCOs 
and vco assemblies, which offer a wide selection of opti- 
mized performance features, are readily available in the 
300-MHz to 18-GHz range. This article is intended primarily 
to help system designers evaluate available vCOs, and to 
assist them in writing VCO specifications for critical appli- 
cations. 


A Look at Oscillator Fundamentals 

In its simplest form, a sinusoidal or quasi-sinusoidal 
oscillator (as opposed to such square-wave or pulse sources 
as the blocking or relaxation oscillator) can be modeled as 
the combination of an amplifier with a positive feedback 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas, CA 95035 


2. Example of a negative-resistance generator. Most designers 
model microwave oscillators as a negative-resistance generator and 
oscillator. 


loop and a frequency-determining network. Figure 1 illus- 
trates this concept. The general feedback formula is 


A 
Ag = (1) 
1—BpA 
where A = gain of the amplifier without feedback 
Ag = gain of the amplifier with feedback 
Be = reverse transfer function of the feedback 
path 
Vr angle 0 
_ Veangle 0, 2) 
V, angle 62 


(the difference between 61 anc 62 represents the 
phase shift through the path) 


When feedback is positive, Bf is a positive quantity and, 
according to the Barkhausen criterion, when BsA=1, Ag 
becomes infinite and the feedback amplifier becomes an 
oscillator. Since both the amplifier and the feedback circuit 


Richard M. Leier is VCO product marketing manager and Ronald W. 
Patston is applications engineer at Avantek, Inc., 3175 Bowers Ave., Santa 
Clara, CA 95051; (408) 727-0700. 
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3. The equivalent circuit of the negative-resistance generator shown 
in Figure 2. Through nodal analysis, the input impedance of this 
circuit can be shown to generate a negative resistance. 


contain capacitive or inductive energy-storage elements 
(even if only due to parasitics), BgA is complex. To satisfy 
the Barkhausen criterion, the real part of BsA=1 and the 
imaginary part is 0; thus the real part is unity and the 
phase is O. Clearly, under these conditions, once oscillation 
begins due to any small amount of noise at the input of the 
amplifier, the signal would build up until the output of the 
amplifier reaches its saturated limit. 

The common-emitter amplifier circuit provides a 
nominal 180° phase shift, with the feedback network add- 
ing the additional 180° (or 540° .. . 360n + 180°). In the 
common-collector amplifier circuit, where the phase shift is 
nominally 0°, the feedback network must provide a full 
360° phase shift. 

The model in Figure 1 represents essentially a surface- 
acoustic-wave (SAW) oscillator in which the feedback path 
consists of a delay line and low-pass filter. Of course, if the 
transistor has a sufficiently high f,,,, there is always a 
possibility that a simple delay line will provide a total 360° 
phase shift at a fundamental frequency and at a number of 
harmonically related frequencies, or that other 360° feed- 
back paths at non-harmonically related frequencies will 
exist since conductor lengths are a significant part of an 
electrical wavelength. 

Actually, most microwave-oscillator designers use a dif- 
ferent model, and analyze oscillators in terms of a nega- 
tive-resistance generator and resonator. An example of a 
negative-resistance generator is shown in Figure 2. By first 
transforming it to its equivalent circuit (Fig. 3), the input 
impedance of this circuit can be shown to generate a nega- 
tive-resistance. It can be shown through nodal analysis that 
the input admittance of this circuit is: 
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4. When the designer adds a parallel resonant circuit to the equiva- 
lent circuit shown in Figure 2, the result is a complete voltage- 
controlled oscillator. 


This equation demonstrates that a bipolar transistor 
with an inductor between base and ground becomes the 
equivalent of negative conductance in parallel with an 
inductive susceptance over a range of frequencies f, > f. 
The inductor L is selected by design, whereas the value of 
C is provided by the collector-base capacitance of the 
transistor. 

The common-base circuit is not the only topology that 
can be used to generate a negative resistance, and in prac- 
tice a common-emitter configuration with the resonator in 
the base circuit is used as frequently as the former. The 
selection of an appropriate circuit topology is a complex 
task, dictated by such factors as the type of resonator being 
used, the characteristics of the transistor, and the fre- 
quency of the oscillator. The complete VCo is produced by 
adding a parallel or series resonant circuit (Figs. 4 and 5). 


Phase (FM) Noise—a Significant Criterion 

The major concern of synthesizer designers is the phase 
stability (or phase noise). It is also critically important in 
ECM systems, frequency-agile radar systems, Doppler radar 
systems, radar warning receivers, and various communica- 
tions applications. In such applications, an oscillator’s 
phase-noise output may set the system’s limits for dynamic 


1 f.2 1 

Yin = 1 ~~ v) : (3) 
R f j2rfl 

iff>f Re| Yin | < ahs NG a 

Im | Yu | Inductive 

where f. = 1 (4) 5. VCOs may also be constructed by adding a series resonant 

: Qa / circuit to the negative-resistance generator. In this example, it is 
LC added to the base circuit in a common-emitter amplifier. 
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(20 tog Af, ng! \/2f y) 


Single Sideband dBc = 


f 
: 
3 
: 
a 


Frequency Deviation (Af, in Hz) 


* Example: 20—Hz deviation in a 1—kHz band at 300 kHz from carrier 
= single sideband dBc of -87 dB in a 1—kHz band 


6. FM noise-conversion nomograph. By placing a straight edge on 
the frequency deviation in Hz (right column) and on the distance 
from the carrier at which that deviation occurs (left column), the 
single-sideband noise-power ratio in dBc is shown in the center 
column. 


range and reception sensitivity. The output of an ideal 
sine-wave oscillator can be described as: 


V(t) = Vo sin 27pot 


where Vo is the nominal amplitude and yo the nominal 
frequency. For an actual sine wave, the equation becomes: 


V(t) = [Vo + E(t)] sin [ 2ruot + P(t) ], (5) 


where E(t) is the magnitude of random variation in ampli- 
tude, and ¢ (t) that of phase. 

The phase noise of an oscillator is best seen in the fre- 
quency domain, where spectral purity is determined by 
measuring noise power in sidebands about the output- 
signal center frequency (carrier). Note, though, that on a 
spectrum analyzer it is impossible to tell whether the 
power at different Fourier frequencies is a result of ampli- 
tude or of phase fluctuations. Fortunately, since most 
oscillators operate in saturation, AM noise is limited. It is 
usually 20 dB lower than phase noise and can often be dis- 
regarded. 

In practice, phase spectral density is measured by passing 
the oscillator signal through a phase discriminator, sub- 
stantially amplifying the resulting discriminator-output 
spectrum, then displaying it on a low-phase-noise spectrum 
analyzer. Single-sideband phase noise is usually specified in 
dBc/Hz at a given frequency from the carrier. Figure 6 is an 
FM noise nomograph that converts between single-sideband 
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7. Single-sideband phase-noise comparisor of four production 
VCOs. 


noise power ratio and frequency deviation at any distance 
from the carrier. 

Total FM noise can be expressed as a sideband-to-carrier 
power ratio by the following relationship: 


f 
dB = 20log /2 ae 


Afros 


(6) 


Fin = frequency from the carrier 
Afpms deviation 


where 


When frequency deviation is known in a given band- 
width, the following equation can be used to normalize the 
frequency deviation to any reference bandwidth: 


B2 
Af = AT — 
2RMS IRMS 


(7) 


This relationship shows the importance of specifying the 
reference bandwidth when comparing the FM noise per- 
formance of various VCOs. The typical FM noise perform- 
ance of four production vCOs is shown in Figure 7. 

The phase noise generated by a VCO is determined 
primarily by the Q (quality factor—ratio of reactance to 
resistance) of the overall circuit and the Q of the varactor 
diode. The oscillator circuit itself is usually designed with a 
specific parameter in mind. In order to design a circuit with 
a very high Q, the tuning bandwidth must invariably suffer. 
Therefore, an oscillator circuit designed for optimum 
phase-noise performance will be ultimately a fairly narrow- 
band oscillator. 

In most cases, choosing a varactor diode for low phase 
noise requires only that the highest available Q be selected 
for the operating frequency and tuning bandwidth required. 
The selection of transistors, however, is a more involved 
process. The transistor intended for use as a microwave 
oscillator must offer a high f,,,, to ensure reasonable 
efficiency, have a sufficiently large active area to provide 


« Contact your local representative, distributor or field salee office for further Information. Listings are In the back of this Data Book. 


—60 


cia 600 MHz 
100 8 GHz 


LOG L (f) dBc/Hz 


—120 
—140 


—160 
1K 10 K 100 K 1M 10M 


Fourier Frequency (Hz) 


8. Low-noise VCOs typically have phase noise 10 to 15 dB lower 
than standard VCOs. These curves should be compared to those 
displayed in Figure 7. 


adequate output power, and have a low-enough thermal 
resistance to ensure thermal stability. 

The problem is that the fmax is higher for devices with 
smaller areas and, conversely, larger-area devices yield 
higher output power at lower frequencies. Thus, the tran- 
sistor is selected by balancing output power vs. oscillator 
efficiency. 

The transistor with the largest device geometry or peri- 
phery that will operate at the design frequency is usually 
selected. For example, in designing a +10-dBm-power- 


small amount of noise at the 
amplifier's input, the signal will 
build up until the amplifier’ s 
output reaches its saturated limit. 


Once oscillation fe ce due to any 


output 10-GHz oscillator tor low noise, a bipolar transistor 
with an F, of 8 GHz and saturated output power of +20 
dBm would be preferable to another device with an F, of 12 
GHz and the capability of only +13-dBm output power. As 
a general rule, silicon bipolar transistors are used rather 
than FETs in oscillators through Ku band when low noise is 
the most important consideration, since the phase-noise 
performance of silicon bipolar oscillators is typically 10 to 
15 percent lower than that of FET oscillators operating 
under the same conditions. 

The design of low-noise oscillators is complicated when 
frequency tuning is required. If only a narrow tuning range 
(< 2 percent) is needed, a cavity-stabilized or dielectric 
resonator oscillator with a frequency-pulling circuit— 
essentially an AFC with user access to the error voltage 
loop—is often the best choice. Thin-film vcoOs can also be 
suitable with circuit optimization, and careful varactor and 
semiconductor selection. 
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Frequency 


9. Frequency response of a VCO in response to a tuning-voltage 
step change. The input-drive waveform reaches its final value at time 
to. The VCO frequency reaches the lower edge of its specified toler- 
ance band Afsy at time tg. Settling time is the interval tg7 to to. The 
required final frequency is reached at time t,. The frequency drift 
that occurs between two arbitrarily defined times t; (which may be 
defined typically as 10 us. to 1 sec. after the tuning step has been 
applied to the VCO) and to (which is defined as “post-tuning drift”). 


When wider tuning bandwidths (10 to 15 percent) are 
required, VCO circuits using high-Q tuning diodes and low- 
noise silicon transistors, combined with special feedback 
techniques that reduce FM noise while retaining other cri- 
tical vCO performance characteristics, are necessary. The 
best noise performance is obtained by tuning the vco 
directly, without the use of a linearizer. A practical line- 
arizer circuit will contribute AM noise to the control signal, 
which results in VCO phase noise at the oscillator output. 

The impedance of the tuning voltage source fed to a 
‘raw’ VCO should be very low and, in many cases, shield- 
ing may be required on interconnecting leads and wires to 


suppress stray pick-up. Noise specifications should include 
Continued on page 111 


Frequency Changes vs. Settling Time 
Full Band, 10 msec. Step, 50% Duty Cycle 


HTO—4000 


VTO-—8400 


100 ns. 500 ns. 1j1s. 10//s. 100;/{s. | msec, 10 msec. 


Settling Time 


10. Comparison of the settling times of two standard VCOs at 4 
GHz. Use of a silicon varactor results in substantially faster settling 
than does the use of a GaAs varactor. 
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the required tuning video bandwidth, which should be as 
small as possible. 

Power-supply voltage regulation is also a very important 
consideration when using low-noise VCOs. Fluctuations or 
noise on the bias voltage supplied to the oscillator will 
cause frequency pushing, which also appears as phase noise 
on the output-signal spectrum. Figure 8 shows the typical 
FM noise performance of a 600-MHz thin-film oscillator, 
and of an 8-GHz fundamental thin-film oscillator designed 
specifically for low-noise applications. 


Settling Time and Post-Tuning Drift 

For a VCO, settling time is defined as that interval be- 
tween the time when the input-tuning-drive waveform 
reaches its final value and the time when the VCO fre- 
quency falls within a specified tolerance of a stated final 
value. In Figure 9, the input-drive waveform reaches its 
final value at time to. The VCO frequency reaches the lower 
edge of its specified tolerance band Afcsy at time tsr. Set- 
tling time is the interval tsy to tg. The required final fre- 
quency is reached at time t,. 

Post-tuning drift is defined as the frequency drift that 
occurs between two arbitrarily defined times t; (which may 
be specified typically as 10us. to 1 sec. after the tuning step 
has been applied to the vco) and t2. For short-term PTD, 
time tz would generally be defined in the range of 10s. to 
1 sec. after t;; for long-term PTD, tz could range from 1 
sec. to 1 hr. Drifting of bias voltages and thermal effects 
(i.e., changes in both the varactor and transistor junction 
temperatures) are the primary contributors to short-term 
PID. 

Bias circuit design is critical to PTD performance. The 
change in frequency due to a change in input bias is 
approximately 0.3 to 0.7 percent per Volt. This cannot be 
eliminated simply by using a well-regulated bias supply, 
since dramatic changes in PTD will occur due to changes in 
the transistor load present at the device end of the oscil- 
lator’s internal bias circuitry. As the operating frequency of 
an oscillator is varied, the currents flowing in both the 
varactor and the transistor change (the reason why the 
frequency-vs.-output power curve is not perfectly flat), 
thus varying the amount of power dissipated (the efficiency 
of the oscillator). This means the load on the bias line 
varies with frequency, and the bias circuitry within the 
oscillator must compensate. 


—40 


GaAs 


Silicon 


LOG £ (f) dBe/Hz 


1K 10K 100K 1M 40M 
Fourier Frequency (Hi) 


11. Single-sideband phase-noise comparison of a silicon and a 
GaAs varactor used in an 8-GHz VCO. The superiority of the silicon 
varactor in phase noise is readily apparent. 


During the interval when a VCO is being tuned, the junc- 
tion temperatures of both the transistor and varactor are 
also changing due to the changes in RF circuit efficiency 
and loading. This causes impedance changes, which result 
in frequency shift. The time interva! during which this 
happens is dependent upon the thermal impedance of the 
devices. 

Varactors used below Ku band are made typically from 
silicon. Above 12 GHz, GaAs varactors are used because of 
their higher Q. The GaAs devices have higher thermal 
resistance than silicon devices; this results in significantly 
higher short-term PTD factors. 

Changes in the junction temperature of the transistor 
can be minimized through a reduction in input bias power. 
The trade-off is that reduced bias results in lower oscillator 
Output power so that additional amplifier stages are re- 
quired to bring the power output up to the required level. 

Long-term PTD is affected mainly by the varactor- 
charging effect over a period of time. This reversible effect 
is caused by impurity ion buildup around the varactor 
junction over a long period of time. This causes a change in 
the capacitance of the varactor, resulting in a frequency 
change in the oscillator. Passivation of silicon varactors has 
been very successful in reducing this effect. Long-term PTD 


Table | 
Relative VCO Performance vs. Type of Varactor Diode 
Tuning Residual Phase Temperature Settling 

Diode Linearity Voltage Harmonics FM Noise Stability Time PTD 
Si-Abrupt Fair 0 to 60 Good Very good _-—* Very good Very good Excellent Excellent 
Si-Hyperabrupt Good 0 to 20 Good Good Good Good Excellent Excellent 
GaAs-Abrupt Fair 0 to 50 Good Good Good Excellent Good Good 
GaAs-Hyperabrupt Good 0 to 20 Good Fair Fair Fair Fair Fair 
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12. Tuning voltage vs. frequency for similar non-buffered VCO 
modules. One uses an abrupt-tuning varactor, the other a hyper- 
abrupt-tuning varactor. The hyperabrupt varactor provides a signifi- 
cant improvement in tuning linearity with a significantly lower 
tuning-voltage range. 


has been improved to yield less than 1 MHz frequency drift 
for one-hour periods. No such technique has yet been 
applied effectively to GaAs varactors, which display a sig- 
nificant charging effect. 

Figure 10 is a comparison of fundamental transistor 
oscillators using a silicon varactor diode (Avantek VTO- 
8400) and a GaAs varactor diode (Avantek HTO-4000) at 
4 GHz. Both settling time and post-tuning drift can also be 
affected by instability of the tuning signal. 

Table I illustrates the various VCO parameters affected 
by the varactor. Care should be taken in selecting the cor- 
rect type of vco for a particular application, keeping in 
mind the trade-offs between tuning voltage limits, phase 
noise, settling time, and PTD. Figure 11 depicts a phase- 
noise comparison between a VCO using a silicon tuning 
diode versus one with a GaAs tuning diode, to highlight 
the phase-noise trade-offs. 


Tuning Linearity and Linearizers 

Whether silicon or GaAs, there are two basic types of 
varactors: abrupt and hyperabrupt. The essential difference 
between the two is that the concentration of N-type dopant 
is nearly constant across the depletion region of an abrupt 
diode, but is nonlinear in a hyperabrupt diode. As the 
reverse bias is increased, the nonlinear doping profile 
Causes a greater capacitance change in the hyperabrupt- 
junction diode than in the abrupt-junction diode. This 
results in a more nearly linear tuning curve, and a lower 
maximum tuning voltage. 

The equation for junction capacitance vs. applied voltage 
for the abrupt varactor is approximated by: 


C (0 
ca 
p 
where C(0) = junction capacitance at O Volts, 
V = applied voltage 
@ = contact potential 
y = aconstant. 
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13. The superior linearity of the VTO-9090 can be seen by com- 
paring the modulation-sensitivity curves displayed here, with the two 
tuning-voltage characteristics shown in Figure 12. 


y is dependent on the doping of the device, but is usually 
equal to approximately 0.5 for an abrupt-junction diode. 
For y = 2, which is approximately the case for a hyper- 
abrupt-junction varactor, the tuning curve is nearly linear. 

The abrupt-tuning diode will provide a very high Q with 
a continuous monotonic tuning curve, and will also operate 
over a very large range of tuning voltages (0 to 50 V). 
Because of its high Q, the abrupt diode offers the best 
available phase-noise performance. Both silicon and GaAs 
abrupt diodes are available, and both are used in vCOs. 

The hyperabrupt diode will provide a much more linear 
tuning response than the abrupt diode due to its linear 
voltage-vs.-capacitance characteristics. This also enables it 
to cover a wider frequency range in a smaller tuning volt- 
age (0 to 20 V). Its drawback is a much lower Q than the 
abrupt diode. This results in a phase noise typically about 
3 dB higher than for an abrupt diode. 

The trade-offs become obvious by examining the per- 
formance of two fundamental-output voltage-tuned oscil- 
lators covering 900 MHz to 1600 MHz (Figs. 12 to 14). The 
Avantek VTO-8090 employs an abrupt-tuning varactor 
while the VTO-9090 uses a hyperabrupt-tuning varactor. 

The superior linearity of the VTO-9090 can be seen by 
comparing the two tuning-voltage characteristics (Fig. 12) 
and their modulation-sensitivity curves (Fig. 13). Note the 
power output difference of the two types of oscillators 
(Fig. 14). The abrupt-tuned vco has higher power than its 
hyperabrupt-tuned counterpart. This is due to the higher Q 
of the abrupt varactor. 


VTO-—8090 


VTO-—9090 


Power Output (dBm) 


35 40 45 50 


25. 30 
Tuning Voltage (Vdc) 


70... 18:20 


14. The disadvantage of the more-linear-tuning hyperabrupt varac- 
tor is that its lower Q tends to reduce the output power available 
from an oscillator. 
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15. Typical varactor-tuned-oscillator voltage-vs.-frequency curve. 
Note that, although nonlinear, the curve is monotonic—an increase 
in tuning voltage always results in an increase in frequency. This 
curve can be linearized with additional circuitry at the expense of 
new problems. 


A typical vco tuning curve is shown in Figure 15. Where 
a straight voltage-vs.-frequency curve is necessary (e.g., in 
an open-loop system), a linearizer may also be needed. 
Using a VCO linearizer can provide a very accurate tuning 
curve but creates its own set of problems. In addition to 
the tuning-curve correction, a linearizer can provide 
1. a low tuning-voltage range, typically O to 10 Volts; 
2. a constant tuning-port input impedance; 
3. simple interface to a digital-to-analog (D-A) converter. 
On the negative side, a linearizer 
1. requires additional input power; 
2. may result in a higher MHz-per-Volt modulation sen- 
sitivity (which may not be desirable); 
3. will almost invariably have a lower input impedance 
than the oscillator; 
4. will reduce the modulation bandwidth. 
The tuning curve of a linearized Vco will fall within a 
window about a straight line. Percent linearity is the term 


Upper Limit 


Best—Fit Straight Line 


Lower Limit 


40 MHz 


Tuning Voltage 


+1% Window 


Frequency 


16. The tuning curve of a linearized VCO will fall within a window 
about a straight line. “Percent linearity” is the term used to define 
the actual linearity achieved vs. the “best-fit straight line.” Within the 
window there will be typically some irregular variations in slope due 
to the breakpoints in the linearizer. 


Vu 


17. In this typical analog-linearizer circuit, V7 will determine where 
an increase in the voltage-vs.-frequency slope will occur and Rry 
will determine the amount of the increase in the slope that takes 
place. 


used to define the actual linearity achieved vs. the “best-fit 
straight line.” This is graphically shown in Figure 16. 

Calculating percent linearity is done by taking one-half 
the measured window, dividing this figure by the total 
tuning range, and expressing the result as a percentage. 
Using the values given in Figure 16, percent linearity is 
expressed as: 


= 80/2 _ 
Percent = + 4000 X 100 = 1% (9) 


Within the percentage window specified there will be 
typically some irregular variations in slope due to the 
breakpoints in the linearizer. The result is that the amount 
of frequency change per tuning-voltage change will vary 
from point to point along the curve. If modulation is 
applied to the tuning input, varying FM deviation would 
result over the tuning range. A slope-ratio limit should be 
specified where constant FM deviation is required. 

A properly designed and “‘tweaked”’ linearizer can pro- 
vide virtually any degree of linearity required for a particu- 
lar application. Linearizer circuits may also incorporate the 


TH 


TH 


18. Simple analog-linearizer circuit. This equivalent model of Vry 
and Rrp is derived from Figure 17. 
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additional function of shifting the tuning voltage provided 
by the system to one more appropriate for the oscillator 
itself. 

Typically two types of linearization schemes are em- 
ployed today: analog and digital. The use of an analog line- 
arizer is desirable when the oscillator interfaces with an 
analog tuning voltage or when a linear modulation spec- 
trum is desired at any point in the frequency range. A 
simple analog-linearizer circuit is shown in Figure 17. The 
primary use for a digital linearizer is in applications where 
the oscillator is to be tuned by a digital computer. 

Referring to the analog-linearizer circuit shown in Figure 
17: 


Vo = Vi + (I2Re) + (1Re) 


I; —_ Ip + Io 
Also Ip = 0 if (Vp - VtH) <= Vz 


2Rr 
Therefore Vo = V; (1 + -. ] + IpRp (11) 


19. To replace Rr} and Vry (Figs. 17 and 18) with a simple resis- 
tive divider, it is possible to calculate the required values using 
Thevenin’s theorem. This provides the capability of introducing 
almost any number of changes to the slope of the tuning curve. 
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20. One of the most efficient linearization techniques combines an 
analog-to-digital converter with a PROM and an op amp. The PROM 
may be programmed to provide linearity better than 0.5 percent 
across the full frequency spectrum of the VCO and will also provide 
extremely fast tuning-response time, primarily limited by the settling 
time of the op amp. 


From this it is easily seen that Vyy will determine where 
the increase in slope will occur and Ryy will determine the 
amount of the increase in the tuning slope. 

To replace Rry and Vyy with a simple resistive divider, 
Thevenin’s theorem is used. By this method, the circuit 
shown in Figure 18 may be replaced by the circuit shown in 
Figure 19 where 


yy = aa 

VTH 

RTH 
RR} =—_ 12 
1 * (12) 
i = RTH 

(1—V) 


Using this type of circuit gives the designer the capability 
of introducing almost any number of changes to the slope 
of the tuning curve, which may all be implemented in 
parallel, depending upon the degree of linearity required. 
This circuit will also provide good modulation response, 
which will only be restricted by the frequency response of 
the op amp itself. 

One of the most efficient linearization techniques com- 
bines an analog-to-digital converter with a PROM and an op 
amp (Fig. 20). Using this configuration and a small com- 
puter, the PROM may be programmed to provide linearity 
better than 0.5 percent across the full frequency spectrum 
of the vco. The circuit will also provide extremely fast 
tuning-response time, primarily limited by the settling time 
of the op amp. 


Temperature Compensation and Stabilization 

A reduction of vco frequency variations with changes in 
temperature may be carried out using one or more of these 
three basic techniques: control of the oscillator tempera- 
ture, tuning-voltage temperature compensation, or the use 
of a phase-locked loop. 
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21. The temperature of a small VCO may be stabilized by mounting the oscillator on a block (which provides thermal mass) that is tempera- 
ture-controlled by using a proportional heater, or with a small heater directly epoxied to the top of the TO-8 oscillator. 


The temperature of a small component such as a TO- 
packaged vCo is easily controlled either by a very small, 
low-power heater or by placing the component in a temper- 
ature-controlled chamber (oven). DC proportionally con- 
trolled heater assemblies specifically designed for use on 
TO-8-type cans are available commercially. It is also rela- 
tively simple to fabricate a heater by mounting the oscillator 
on a block (which provides thermal mass) that is tempera- 
ture-controlled using a proportional heater (Fig. 21). 

A self-controlling heater that employs a material with a 
definitive temperature-vs.-resistance characteristic may be 
used. This material may be epoxied directly to the top of 
the TO-8 oscillator and then supplied with a bias voltage. 
The temperature-vs.-resistance characteristic of the mate- 


The second network is that using a NTC thermistor. 


NTC Network 


rial will make it act as a temperature-controlled heater that 
will provide very good temperature stability at a very low 
cost. 

When any heater approach is used for temperature com- 
pensation, the temperature of the oscillator must be kept 
5 to 10 degrees above the maximum expected system oper- 
ating temperature. This will ensure that the oscillator will 
not be affected by the external temperature changes. The 
primary drawback to using the heater is the extra power 
required to keep the oscillator at a higher-than-ambient 
temperature. 

The effect of temperature on the oscillator frequency 
may also be reduced indirectly by varying the tuning volt- 
age in the proper direction to bring the oscillator back to 


Vo=V, (Ra +R, || Ry) / [R, +R, + (R, | Ry] 


R Rog (1+ A) (T — 25) 


ae 


Where: 
T = Temperature in °c 


A = Temperature coefficient of thermistor % / °c @ 25°C 
Ros = Thermistor resistance at 25°C 


22. The effect of temperature on the frequency of a VCO may be reduced indirectly by varying the tuning voltage in the proper direction to 
bring the oscillator back to the correct frequency. This circuit, using a negative-temperature-coefficient (NTC) thermistor, is appropriate for 
use with oscillators that typically display a negative frequency-vs.-temperature drift coefficient. Note that the current through the thermistor 
should be held to less than approximately 1 mA (depending on the thermistor’s mass) to prevent self-heating. Figure 23 shows a similar circuit 


using a positive-temperature-coefficient (PTC) thermistor. 
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PTC Network 


Vo = (V_Ry) / [R, +R, + (Ro | Ry] 


23. A VCO tuning-voltage-compensation network using a positive- 
temperature-coefficient (PTC) thermistor. Details of these terms are 
provided in Figure 22. 


the correct frequency. Temperature compensation of the 
tuning network requires using a negative-temperature- 
coefficient (NTC) or positive-temperature-coefficient (PTC) 
thermistor or a network of thermistors, depending on the 
actual tuning circuitry used. 

For example, Avantek VTO-8000 series oscillators will 
display typically a negative frequency-vs.-temperature drift 
coefficient. To compensate for this, a voltage-compensation 
network may be used. Two simple networks are shown in 
Figures 22 and 23. 

Other types of resistance networks may be used in place 
of R,. A suggestion for determining the resistor values for 
an effective compensation network is to hold the values of 
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Table Ii 
Typical Digitally Tuned-Oscillator Specification 
(Avantek DTO-2500) 

Binary Word Input 12 bits 

Frequency Range 2.5 to 6.5 GHz 
Power Output +7 dBm, minimum 
Linearity +80 MHz 

Tuning Sensitivity 2.6 + 1.0 MH2/LSB 
Settling Time 2 MHz @ 2.0 us. 
Post Tuning Drift 2 MHz, maximum 
‘Temperature Range —54°C to +85°C 


R, fixed, and use a curve-fitting routine to determine the 
values of Rz and R, when the desired value of R, is known 
for at least three different temperatures. 

When temperature compensation of the tuning voltage 
is used, the temperature-sensing device should be mounted 
as Close as possible to the oscillator itself. This will provide 
the shortest thermal time constant possible from the 
sensing device to the compensated oscillator. 

Phase-locked loops using VCOs are becoming much more 
common due to improvements in, and the greater availa- 
bility of, divider techniques and SAW or crystal multiplied 
sources. Some of the more important requirements for an 
oscillator to be suitable for a phase-locked application are: 
phase stability (spectral purity), 
large electrical tuning range, 
linearity of frequency vs. control voltage, and 
. (frequently) the capability of accepting wideband 

modulation. 


AWN 


RF Out 


Coupler 


RF Out 


24. A typical DTO design with the frequency of three VCOs controlled simultaneously by input data via a PROM and a single D-A converter. A 


typical set of specifications for a DTO appears in Table Il. 
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25. A typical VCO assembly integrates a voltage-controlled oscillator with amplifiers, voltage regulators, linearizer, and ‘eater circuitry. Typical 


VCO assembly specifications are given in Table III. 


From the information supplied so far it is clear that, if a 
very-low-noise oscillator is required, the best performance 
will be obtained when the bandwidth is kept as low as 
possible (<20 percent) and the tuning voltage as high as 
possible (>10 V). 


Digitally Tuned Oscillators and VCO Assemblies 
A number of today’s sophisticated systems require an 
oscillator that can be directly programmed in frequency by 


Table lil 
Typical Specifications for Integrated VCO Assemblies 
HTO-0102 HTO-0812 HTO-1218 
Frequency range 1-2 GHz 8-12 GHz 12-18 GHz 
Power output, min. +15 dBm +14 dBm +14 dBm 
Power flatness, max. 5 dB 3 dB 3 dB 
Harmonics, min. <————_-——- 20 dBc -_—-—- ——— > 
Spurious, min. <————-——-- 60 dBc - > 
.Residual FM (@ 3 dBc) 50 kHz 100 kHz 100 kHz 
Load VSWR < ———1,5:1— ——> 
Linearity << — £2% ———_——- -—— > 
Mod. sense ratio 1.8:1 2.0:1 2.0:1 
Operating temperature <————- —54° to +71°C -————— > 
Tuning voltage <———-—-— 0 to +10 Vde ——_-—_—_—. > 
Input power <———- +20 Vdc @ 600 mA -——-—-——> 


<——~—--—20 Vdc. @ 250 mA > 
<—— +28 Vdc @ 4.0 A (Heater) ——> 


digital data inputs. A typical DTO design is shown in Figure 
24. The input bits control the output frequencies of three 
VCOs in parallel via a PROM and a single D-A converter. 

Unique design characteristics in this type of oscillator 
yield very good linearity, excellent frequency drift-vs.- 
temperature performance without a heater, and good fre- 
quency-settling time and post-tuning drift. DTOs of this 
type are also often classified as VCO assemblies. A typical 
set of specifications for a DTO (Avantek model DTO-2500) 
is shown in Table II. 

The more traditional vCO assemblies differ from the DTO 
mainly in the elimination of the input digital interface. 
Most VCO assemblies (such as the one shown in Figure 25) 
integrate the voltage-controlled oscillator with amplifiers, 
voltage regulators, linearizer, and heater circuitry. In some 
cases, multiple vcOs are used; this requires additional 
amplifiers and the incorporation of switch combiner net- 
works. Typical specifications are shown in Table III. 


To design a circuit with a ve 
high Q, the tuning bandwidt 
must invariably suffer. 


A complete VCO assembly is usually significantly smaller 
than an arrangement of separately packaged components. 
The thermal design is better, since it is done for the com- 
plete assembly. The integrated asserably minimizes the 
number of interfaces and connections; this helps improve 
reliability. It can also offer premium performance due to 
the complete control of all critical components, and of 
integrating and matching functions. 


nm 
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Table IV 

Avantek Voltage-Controlied Oscillators 
Product Tuning Phase Linearity Post-Tuning 
Series Voltage Noise Bandwidth BSFL Harmonics Case Drift 
VTO-8000 0 to +60 Good 75% max. Fair —15 dBc TO-8V Good 
VTO-9000 0 to +20 Good 75% max. Excellent —14 dBc TO-8V Very Good 
MTO-8000 0 to +60 Good 75% max. Fair —10 dBc TO-8V Good 
HTO- 0 to +20 Fair Octave Excellent 12 dBc TO-8V* Fair 
LNO- 0 to —20 Excellent 30% max. Good —12 dBc TO-8V* Excellent 
VTD- 0 to +30 Good 75% max. Fair —20 dBc DIP Excellent 


(*Also available in Avanpak™ miniature flatpack) 


VCO assemblies tend to be custom designs for particular 
applications. The basic performance trade-offs for partic- 
ular VCO types should also be considered when specifying 
VCO assemblies. 


One Family of “Raw” VCOs 

To examine some of the characteristics of off-the-shelf 
VCOs, it is useful to look at the Avantek product line. The 
VTO-8000 series commercial vCOs combine a silicon tran- 
sistor chip with a silicon abrupt varactor diode. Maximum 
tuning voltages are between 40 and 50 Volts, which typi- 
cally is acceptable for most commercial applications. This 
series of VCOs, mated with a user-supplied low-impedance 
driver, exhibits tuning speeds on the order of less than 1 
us. across the full band. The operating temperature range 
for these products is 0° to +65°C, and they are packaged 
in compact, lightweight TO-8 cans. 

The VTO-9000 series oscillators use a silicon transistor 
chip and silicon hyperabrupt varactor diode. This produces 
more linear tuning curves than their abrupt-tuned VTO- 
8000 counterparts. Tuning voltages required are less than 
25 Volts, making them very compatible with digital sys- 
tems. Nanosecond tuning speeds are achievable with a 
low-impedance driver due simply to the lower tuning- 
voltage swing required. The operating temperature range 


for these products is also 0° to +65°C. 

Militarized MTO-8000 products exhibit the same basic 
performance characteristics as the VTO-8000 series. The 
major difference is that they have been designed and tested 
to meet performance specifications over the military tem- 
perature range of —54°C to +85°C. 

HTO series militarized hyperabrupt vCOs are designed 
specifically for octave band coverage. They use silicon 
transistors and silicon hyperabrupt diodes for frequencies 
from 900 MHz to 2 GHz and use GaAs transistors from 2 
to 18 GHz. Tuning speeds are on the order of 3 us. The 
vcos have been designed and tested for specification 
compliance from —54°C to +85°C, and are packaged in 
either hermetically sealed TO-8 cans or the Avanpak™ 
miniature microwave flatpak with field-replaceable coaxial 
connectors. 

VTO-series buffered vcos are designed specifically for 
good phase-noise and frequency settling-time characteris- 
tics. They can be tuned full band typically in less than 3 ys. 
while settling to within 1 MHz. Internal buffer amplifiers 
provide very good isolation from variations in load imped- 
ance while also minimizing frequency pulling. A customer- 
supplied heater is required to maintain the oscillator tem- 
perature at 80° (+5°C) for specified performance. ® 


Reprinted from the November 1985 edition of MSN & COMMUNICATIONS TECHNOLOGY 
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Low Unit Cost YIG-Tuned Oscillators 
installation Instructions 


‘\ TERMINA' 
GROUND 
TERMINAL ASE (a) 
RF CONNECTOR (SMA) 


Figure 1. LUCY YTO Package 


General 

The LUCY YTO is packaged in a one inch diameter cylindrical 
housing, 0.72 inches high (see Fig. 1). The DC power, Main 
and FM coil tuning currents, and RF ouput ports are all posi- 
tioned on the top, which is fixed to the body of the oscillator by 
a mechanical crimp. This roller crimping operation provides 
an effective moisture seal between the top and the case. 


Electrical Requirements 

The oscillator requires a single DC bias of +15 Volts +/— 0.5 
Volt (+ 20 VDC Maximum) capable of supplying 100 mA 
(maximum) of current. 


Tuning current for the main tuning coil is determined by divid- 
ing the output frequency desired (in MHz) by the coil sensitiv- 
ity, in this case 20 MHz/mA. For example, the AV—7028 at 8 
GHz requires 8000 MHz/20 MHz/mA or 400 mA. This current 
should be applied to the coil per the polarity indications on the 
label. 


The FM coil is used to provide fine tuning, modulation, and 
phase locking capability. This coil has a much lower sensitiv- 
ity (310 kHz/mA) and is rated at 300 mA maximum current. 
Current applied as indicated by the polarity markings on the 
label will increase the output frequency. Current of the re- 
verse polarity will decrease the output frequency. An Applica- 
tion Note (AN-M001) is available which describes a general 
purpose driver for the FM coil. 


Precautions 


Do not exceed rated maximums: +20 VDC Bias voltage 
300 mA FM coil current 


Extreme caution should be observed during interconnect so 
as not to reverse the polarity of the +15 VDC supply or to oper- 
ate the oscillator with either a poor or nonexistent ground re- 
turn. 
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Do not disconnect the tuning leads to either coil when tuning 
current is flowing. 


"Instantaneous” reversals of tuning current polarity are to be 
avoided. 


Mounting Considerations 


A mounting bracket is available (Avantek Part number 
632-510786, see Fig. 2) which clamps the body of the unit 
and provides tabs with drilled holes, facilitating perpendicular 
placementon the mounting surface. This may be used with or 
without the optional mu—metal shield. 


Placement should be such that adequate heat—sinking is pro- 
vided so as not to exceed the rated operating temperature 
(0°C to +50°C). Note that the greatest portion of the power 
dissipated is due to the tuning current flowing through the 
main tuning coil. 


Figure 2. YTO Mounting Bracket 


« ‘Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 


Low Unit Cost YIG-Tuned Oscillators 
Installation Instructions 


Optional mu-—metal shield [+100 —>I 
As the frequency output of a YIG tuned device is determined 
by the applied magnetic field, an oscillator is susceptible to 
frequency deviations resulting from external magnetic field 


components co-axial to the internally generated field. pg i 
An optional mu—metal shield (see Fig. 3) is available for appli- 
cations requiring reduced sensitivity to magnetic fields, de- 4 
creasing susceptibility by a factor of two to three. 
031 + 015R 025 +002 REF. 
REF 


Figure 3. Mu-Metal Shield 
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INTRODUCTION 


This applications note is intended to provide the user of YIG 
tuned oscillators with a basic FM coil driver circuit to facilitate 
fine tuning, modulation, or phase locking of the output fre- 
quency. The circuit, as well as simulated and actual perform- 
ance data, is presented. A brief discussion of YIG tuning the- 
ory is provided. 


YIG TUNING FUNDAMENTALS 


The frequency of a YIG tuned fundamental oscillator is deter- 
mined by the magnetic field applied to the ferrimagnetic reso- 
nator according to the relation F = 2.8 H where F = the fre- 
quency in MHz and H = the field in gauss. The resonator is 
placed in the air gap of an electromagnet with the field gener- 
ated by current flowing through a coil (see Fig. 1). Typically the 
main tuning coil is designed to provide a sensitivity on the or- 
der of 20 MHz per mA of current applied to the coil. Thus, a2 
to 18 GHz YTO would require between 100 and 900 mA main 
tuning current. 


To provide a fine tuning/modulation/phase—locking capability, 
a secondary coil is included with a much lower sensitivity, typi- 
cally 300 — 500 kHz per mA. Due to design limitations, these 
coils are typically limited to 200 mA of tuning current. (Applica- 
tions requiring higher current levels can be accommodated. 
Please consult the factory) With a bipolar current source, the 
maximum deviation at + 200 mA is between + 60 and 
+ 100 MHz. With an input impedance of approximately 0.3 to 
1 ohms in series with 1 to 2 pH, typical 3dB bandwidths of the 
FM ports range from 50 kHz to 1 MHz and can go even higher 
with the removal of the RF filter capacitors from the FM port. 
The 3 dB bandwidth is defined as that frequency at which the 
current delivered by the driver circuit decreases by 3 dB 
(0.707) with a corresponding decrease in deviation by 0.707 
(or 3 dB) from the value measured under static conditions. It is 
important to note that the 3 dB bandwidth realizable is a func- 
tion of not only the oscillator, but the driver as well. 


MAIN TUNING COIL 


ELECTROMAGNET STRUCTURE 
FM COIL MAGNETIC POLE PIECE 


YIG SPHERE 


MAGNETIC FIELD 


pp 
©.056-0505 5050565650765 6567050°6-676°0. 676,665 
BOTTOM PLATE 


YIG COUPLING LOOP 
MIC SUBSTRATE 


Figure 1. Basic YTO Structure 
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Circuit Design Considerations 

The circuit described is intended to be a general purpose FM 
coil driver providing the basic voltage to current conversion 
function. Readily available componenis and standard PCB 
layout techniques are utilized. Performance can be enhanced 
by design optimization and component upgrades. Some of 
these improvements will be discussed (ater. 


Circuit Description 

The circuit as designed will provide + 200 mA to the FM coil 
with an input of + 10 V and supply voltages of + and—15 V.U, 
is configured for a gain of —20 dB, (R,/R,), which results in a 
output voltage across R, of 1 volt. . 


R, and R, (and R, and R,, by symmetry) control rise time and 
quiescent current. Increasing the value of R, (R,) will de- 
crease the rise time, however the quiescent current will in- 
crease. With the present configuration, rise time for a maxi- 
mum current swing (—200 mA to + 200 mA) is 3.4 us with a 
quiescent current of 5 mA per side (+ and — 15 volt supplies). 


Q, and Q, should be adequately heat sunk due to the current 
levels present. 


R, and R, are biasing resistors for Q, and Q,. 


R, and R, are present for circuit simulation only and are not 
physically realized in the actual circuit. 


Circuit Simulation 

The circuit was developed and modeled using MICRO—CAP 
II* with the circuit topology shown in Fig. 2. The circuit was 
then analyzed to determine both the AC and the transient re- 
sponse, results of which appear in Fig. 3 and 4 respectively. 


* Product of Spectrum Software 


10k 
R8 . 


Figure 2. FM Coil Driver 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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Circuit Performance 

The circuit as described was constructed on a proto board us- 
ing discrete components. The test equipment configuration of 
Fig. 5 was used to evaluate the circuit by monitoring the input 
signal to the driver, the output voltage across R,, and the YTO 
output. The 3 dB bandwidth was determined by monitoring 
the input waveform as the input frequency was increased and 
noting that frequency at which the input current (voltage as 
measured across the sense resistor) decreased to .707 of its 
initial value. The corresponding decrease in FM deviation 
from the DC (less than 10 Hz) value was then determined us- 
ing the spectrum analyzer. 


Table 1 summarizes the performance data. 


Table 1. Performance Data 


DEVIATION 
AT 3dB FREQ 


DEVIATION 
AT DC 


1.00 V/div 


Cursor O-X 
2.00 V 
3.40 Us 


"TTT TLL It 
ee 
a 
a 


Rise time was measured by observing the voltage waveform 
across the sense resistor R, (see Figure 6) using the digital 
oscilloscope. 


YTO 
AV-71251 


H-P 
54201D 
Digital 
Oscilloscope 


Integra 
$CS-300B 
Current Supply 


Figure 5. Test Equipment (Configuration 


Output 
1.00 ps/div 


Figure 6. Rise Time 


Further Considerations 

The circuit as described is suitable for general purpose use in 
many YIG tuned oscillator applications. In certain situations, 
enhancements can be made to the design which will improve 
performance. For instance, in phase-lock-loop applications, 
limiting the circuit bandwidth and slew rate of the op amps will 
result in less phase noise degradation due to the driver. On 
the other hand, for applications requiring high rates of modula- 
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tion, the designer would want to utilize op amps with faster 
slew rates and wider bandwidths. Also worth considering is 
the aforementioned trade—off between rise time and quies- 
cent current. 


In conclusion, the design as presented will meet many FM coil 
driver requirements and will provide 2 suitable framework for 
modification for those applications with more stringent re- 
quirements. 


« Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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INTRODUCTION 


This applications note describes a method of designing oscil- 
lators using small signal s parameters. The background the- 
ory is first developed to produce the design equations. These 
equations are then applied to develop three different oscilla- 
tors: a 4 GHz bipolar lumped resonator oscillator, a 4 GHz bi- 
polar dielectric resonator oscillator, and a 12 GHz GaAs FET 
dielectric resonator oscillator. 


THEORY 


Microwave transistors can be used for both amplifier and os- 
cillator applications. From the small signal s parameters of the 
transistor, the stability factor k can be calculated from: 


—_ _1+|DI* -Is141*-Is2a] * (1) 
2 |soi|_‘|S12/ 


where 
D = $11822— $21S}2. (2) 


Note that since the transistor s parameters change with fre- 
quency, k also varies with frequency. 


A transistor is unconditionally stable at any frequency where 
k>1. This condition guarantees that at the specified frequency 
the transistor will not oscillate into any termination at either 
port that has a positive resistance (i.e. into any impedance 
that is inside the Smith chart). To be mathematically rigorous, 
we should add that the condition |D|<1 must also be met to in- 
sure stability; since in practice with real circuits this seems al- 
ways to be the case we ignore this requirement in this design 
procedure. 


For amplifiers it is desirable to have k>1. At any frequency 
where this condition holds, a simultaneous match can be 
achieved at both ports, resulting in 


$12 Soq IL 
97 = 31+ #0 (3) 
1 -— soo I 
; S12 S21 1g 
Soo = S2o+ =0 (4) 
1-s11 IG 


In these equations I Gis the reflection coefficient seen looking 
into the generator, I_ is the reflection coefficient seen looking 
into the load, the unprimed s parameters refer to the transistor 
as measured with 50 Q terminations, and the primed s pa- 
rameters show the effects of loading the transistor with [Gand 
I. When equations (3) and (4) are satisfied, there is no re- 
flected power at either the input port or at the output port. The 
power gain of the transistor under these conditions is called 
the maximum available gain (Gma), and is given by: 


al k- RET) 
Is42l 


Gma= |S 21’| 2 
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The s parameters are a function of the common (ground) lead. 
Usually amplifiers are built in the common emitter or common 
source configuration since k is often greater than one with this 
grounding. If k<1 it is still possible to design an amplifier for fi- 
nite gain. To do so the condition that both Ig and I. are in the 
stable region must be satisfied. With k<1 a simultaneous 
match is not possible, as selecting [G=s 4 4'*=0 and I_=s 27'*=0 
would result in terminations in the unstable region. With k<1 
the amplifier must be less than perfectly matched; many prac- 
tical amplifiers are built in this manner. 


This discussion of amplifier design gives us some insight into 
how to design an oscillator from small signal s parameters. If 
we can design an “amplifier” for which k<1 and either [Gor I 
is in the unstable region, we will in reality have designed an 
oscillator (see Figure 1). 


Transistor 


Input s Parameters 


Resonator ki 


Figure 1. Oscillator Design 
The necessary conditions for oscillation can be restated as: 
k<1 (6) 
$147 Iqg=1 and soo’Ij=1 (7) 


If the active device selected has a stability factor greater than 
one at the desired frequency of oscillation, condition (6) can 
be achieved either by changing the two-port configuration 
(changing from common emitter to common base or common 
collector, for example) or by adding feedback. 


Condition (7) simply confirms that the oscillator produces 
power at both ports. If either condition in (7) is satisfied, the 
other condition is automatically satisfied. Once we have 
achieved k<1, condition (7) gives the necessary relationship 
to complete the oscillator design. We will adopt the technique 
of resonating the input port and designing a match that satis- 
fies condition (7) at the output. 


The upper frequency for oscillation is limited to fax, which is 
the frequency where unilateral gain equals unity. The unilat- 
eral gain is generated by reducing the s parameters toa single 
gain parameter given by: 


$44 =0 
Soo’ =0 
$j2 =0 
1/2 |s 24/sy2-1 | 


U = |s24’| 2 —$—$—$—$— 
kK |S 21/s1q — Re{s21/s12} 
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This parameter U is the highest gain the transistor can ever 
achieve and it is invariant to the common lead. In practice, itis 
difficult to build a useful oscillator at frequencies above fma,/2. 


Design Procedure 


Oscillator design from s parameters therefore proceeds as fol- 
lows. First an active device is selected, and its stability factor k 
is calculated at the desired frequency of oscillation. If k<1 the 
design can proceed. If k>1, a configuration change must be 
made or feedback must be added until k<1 is achieved. 


With k<1 we know that an input matching circuit having Ig 
which produces |S 22'| > 1 can be found. The design condition 
is therefore 

Is 22|>1 (9) 
This condition can be viewed as stating that there is a negative 
resistance at the output port of the terminated transistor. 
There are many techniques for realizing such an input circuit, 
or resonator. One method is to use a computer simulation and 
optimize for the condition that $14 of the one port consisting of 
the resonator cascaded with the transistor (this is equal to sog 
of the transistor) is greater than unity. A resonator satisfying 
the property that |[G|= 1 is lossless; this is a desirable feature 
in most oscillator designs. Oscillators are often named by the 
type of resonator they employ, as shown in Table 1. 


Table 1 


Oscillator Name 


Resonator 
Cavity High Q or Stable 
YIG YTO (YIG Tuned Oscillator) 
Varactor VTO (Voltage Tuned Oscillator) 


Distributed or 
Microstrip Oscillator 


Lumped Oscillator 


Lossless 
Transmission Lines 


Lossless 
Lumped Element 


DRO (Dielectric Resonator Oscillator 


Dielectric Resonator 


With the input circuit established, the load circuit is designed 
to satisfy 


T= 1/so9’ (10) 


which follows directly from condition (7). Note that since 
Is 29’| > 1, this equation guarantees| Ij < 1, i.e. the load re- 
sistor will be positive. 


For the special case where the oscillator is intended to oscil- 
late directly into a 50 Q load, no load circuit needs to be de- 
signed, and the condition for oscillation can be re—expressed. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


If the load is 50 Q, I_ = 0. Therefore, s nce |s 20’| IL=1, we 


have |s 23| = 1. In practice it has proven sufficient to design 
for 


Is 29’| > 100. (11) 


Satisfying condition (9) requires|I_| < .01, which corresponds 
to a load that is essentially 50 Q. 


The above method will only predict the frequency of oscilla- 
tion. It provides no information about output power, harmon- 
ics, phase noise, or other parameters cf possible interest. In 
general the output power of the oscillator will approach the 
1 dB compression power (Pj gp) of the transistor used as an 
amplifier if the de bias is designed for maximum P 4 gp. Other 
performance parameters would typically have to be measured 
from the finished oscillator. 


Design Examples 
Example 1: A 4 GHz Lumped Resonator Oscillator 


The first example is a computer study of a 4 GHz lumped reso- 
nator oscillator based on the Avantek AT—41400 bipolar tran- 
sistor chip. The program used in this design is TOUCH- 
STONE™ from EEsof; any other linear analysis and optimi- 
zation could equally well be used. To achieve an “active de- 
vice” with k<1, the transistor chip is used in the common base 
configuration. The catalog common emitter s parameters are 
use to describe the transistor chip. The s parameters for a bias 
of 8V and 25 mA are selected to give the best output power. 
Since this data includes .5 nH of base bonding inductance and 
.2 NH of emitter bonding inductance (see reference 1), these 
parasistics have to be removed (by cascading negative val- 
ued inductors) to get to the chip level ¢ parameters. The .21 
nH base bond wire used in the oscillator is included as part 
of the “active device” description. Note that the nodal connec- 
tions establish the emitter as the input and the collector as the 
output. Analysis shows thatthis two port has a stability fac- 
tor k = —.423 at 4 GHz. Since this value is less than one, we 
know that an oscillator design is possible. 


A topology of series inductor (emitter bond wire) — shunt ca- 
pacitor is chosen for the resonator. Note that other resonator 
topologies are possible; this choice represents one possible 
solution that is easily realized physically. Initial values are 
guessed (4 pF for the capacitor, .2 nH for the inductor) and the 
circuit is optimized for $44 of the oscillator greater than 100. 
Optimization finds a solution of C=3.9891 pF; LE=.16044 nH, 
and LB=.21362 nH. The circuit file is shown in Figure 2, along 
with the output file. Note MAG[S11] of OSC = 140.756 > 100, 
i.e. the circuit will oscillate into an essentially 50 Q load. A 
schematic for the finished design is shown in Figure 3. 


¢ Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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! <OSCEX1_T.CKT> 
! A 4 GHZ LUMPED RESONATOR OSCILLATOR USING THE AT-41400 CHIP 


CKT 
IND LBX 1 2 L=-.5 
S2PA 2 3 4 A:\S_DATA\AT41400G.S2P 
IND LEX 4 5 L=-.2 
DEF 3P 5 3 1 CHIP 
! CHIP IS THE AT-41400 CHIP WITH BOND WIRES REMOVED AND CONFIGURED COMMON BASE 
CHIP 1 2 3 
IND LB 3 0 L#.15 0.21362 1 
DEF2P 1 2 XR 
! XR IS THE ACTIVE DEVICE FOR THE OSCILLATOR 
CAP CR 1 0 C# .01 3.98910 25 
IND LE 1 2 L# .15 0.16044 1 
XR 2 3 
DEF1P 3 OSC 


'ocS IS THE RESONATED OSCILLATOR 


FREQ 
STEP 4 
OUT 
XR K 
Osc S11 
OPT 
XR K<1 
Osc MAG[S11]>100 
Figure 2a. Circuit File for 4 GHz Lumped Resonator Oscillator 
FREQ-GHZ K MAG[S11] ANG[S11] 
XR OSC OSC 
4.00000 -0.423 140.756 52.435 


Figure 2b. Output File for OSCEX1_T. 


0.160 nH AT-41400 
io=25mA 
50 2 
3.989 pF 
0.214 nH 


Soo = 140.7 AX 52.4 


Figure 3. Lumped Resonator Oscillator at 4 GHz 
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Example 2: A 4 GHz Dielectric Resonator Oscillator 


A more interesting circuit to build is an equivalent 4 GHz oscil- 
lator that uses a dielectric resonator (DR) in series configura- 
tion to create the input resonator. In this application the DR is 
tightly coupled in the TE916 mode (reference 2) to an input 50 
Q microstripline. This effectively creates a very large resis- 
tance (i.e. open circuit) at the correct electrical distance from 
the transistor, causing oscillation. One advantage to using a 
DR as the input resonator is that the very high unloaded Qs of 
these devices (often on the order of 10000) yields an oscillator 
with little tendency to drift in frequency. The fact that the reso- 
nator consists effectively of an open circuit that is only coupled 
to the line at the frequency of oscillation indicates that at other 
frequencies the transistor can be terminated in 50 Q, greatly 
reducing the possibility of secondary oscillations at undesired 
frequencies. 


! <OSCEX2_T.CKT> 


Once again the circuit can be simulated and optimized for $44 
OSC > 100. The dielectric resonator is modeled by a large val- 
ued series resistor. The initial estimate of 1000 Q comes from 
an estimate of 10 for the coupling coefficient B of the DR to the 
microstripline (typical for this kind of application), and the rela- 


tionship that B = R/(2 Zo). This value and the distance from 
the transistor at which the DR is coupled are the variables for 
optimization. A printout of the circuit file and the resultant out- 
put are given in Figure 4; the schematic for the resulting oscil- 
lator is shown in Figure 5. Measurements on this oscillator 
(reference 3) show that as predicted the frequency of oscilla- 
tion is 4 GHz. The observed output power of +14 dBm is in fair 
agreement with the +19 dBm level that would be predicted 
from the Py gp of the transistor. This oscillator also exhibited 
excellent phase noise performance, —117 dBc/Hz at 10 KHz 
from the carrier. 


! A 4 GHZ DIELECTRIC RESONATOR OSCILLATOR USING THE AT-41400 CHIP 


CKT 
IND_LBX 1 2 L=-.5 
S2PA 2 3 4 A:\S_DATA\AT41400G.S2P 
IND_LEX 4 5 =-.2 
DEF 3P 5 3 1 CHIP 
! CHIP IS THE AT-41400 CHIP WITH BOND WIRES REMOVED AND CONFIGURED COMMON BASE 
CHIP 1 2 3 
IND LB 3 0 L=.33 
DEF2P 1 2 XR 
! XR IS THE ACTIVE DEVICE FOR THE OSCILLATOR 
RES DR 1 0 R/1.421e+03 
TLINP 1 2 Z=50 L/218.81238 K=6.6 A=0 F=1 
IND LE 2 3 L=0.5 
XR 3 4 
DEF1P 4 OSC 


!OCS IS THE RESONATED OSCILLATOR 


FREQ 

STEP 4 
OUT 

XR K 

OSC Sil 
OPT 

XR K<1l 

OSC MAG[S11]>100 

Figure 4a. 
FREQ-GHZ K MAG[S11] ANG[S11] 
XR OSC OSC 
4.00000 -0.675 195.417 -38.919 
Figure 4b. 
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Circuit File for 4 GHz Dielectric Resonator Oscillator 


Output File for OSCEX2_T. 


+ Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 


50 Q. Ecff= 6.6 0.50 nH 


Q =218.8 mils 


Figure 5. 


(Phase noise is a way of measuring the “noise skirts” of the os- 
cillator. This noise level is expressed as being a certain level 
below the oscillation signal, at a certain distance out from the 
center frequency of oscillation. High levels of suppression at a 
narrow spacing indicates a very quiet oscillator.) 


Example 3: A 12 GHz Dielectric Resonator Oscillator 


Most high performance microwave bipolar transistors have an 
f max on the order of 20 GHz. Thus it is difficult to build oscilla- 
tors with these devices at 12 GHz (above fma,/2). Gallium ar- 
senide field effect transistors, with typical fmax values ap- 
proaching 100 GHz, provide a reasonable solution to this 
problem. Where possible silicon bipolar transistors are used 
for oscillator design because of their superior phase noise 
performance. 


The third example uses a dielectric series resonator to input 
tune a common-source GaAs FET, the packaged AT— 10635. 
The s—parameter data is taken from the model (reference 4) of 


Dimensions in mils 
Vps = 5V 
Ip =30 mA 


Figure 6. 
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AT—41400 


VoE= 8V 
Io =25mA 


50 Q 


Soo = 195.4 AX -38.9 


Dielectric Resonator Oscillator(DRO) at 4 GHz 


the AT—10635 at a bias condition of 5V, 30 mA. As before a 
circuit simulation is done, with the variable for optimization be- 
ing the position of the DR relative to the transistor. The result- 
ing circuit is given in Figure 6; this circuit uses a dielectric sub- 


strate of € = 2.2 and h= 20 mils. 


This oscillator has been built and tested over temperature. 
These measurements show another significant advantage of 
DROs: by choosing a DR with the appropriate temperature co- 
efficient, an oscillator that is very stable in output frequency 
over temperature can be built. Using a dielectric puck with a 
temperature coefficient of 3ppm/°C the frequency remains 
constant to +3MHz over a —40° to 60°C temperature 
range.The typical output power is 11 dBm and the efficiency is 
about 10 %. Typical test data for this oscillator is plotted in Fig- 
ure 7. The oscillator phase noise at 100 KHz from the carrier is 
about —110 dBe/Hz. 


50 Q 


Soo = 123 X4 


Dielectric Resonator Oscillator (DRO) at 11.5 GHz 
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Pout 
(mW) 
16 
Pout 
Efficiency 
12 1 
8 T 10% 
4 5% 
1 2 3 4 5 6 7 8 
Vappiep (Volts) 
f 
(GHz) 
11.540 
f 
11.520 
11.500 
1 2 3 4 5 6 7 8 9 
Vappiep (Volts) 
Figure 7. Test Data for 11.5 GHz DRO 


CONCLUSION 

Applying the design procedure given in this note, many oscil- 
lator circuits can be designed using both silicon bipolar tran- 
sistors and gallium arsenide field effect transistors up to fre- 
quencies approaching __ frp/gof the transistor. The final de- 
sign will depend upon practical considerations including 
realizability, size, component layout, harmonic response, 
phase noise, and repeatability in production. 
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With the advent of high-Q temperature-stable dielectric mate- 
rial, the transistor dielectric resonator oscillator (DRO) is fast 
becoming the most desirable choice in a vast number of fixed- 
frequency microwave signal source applications. A DRO 
clearly fills the gap between a free-running oscillator and asyn- 
thesized source, and represents a good compromise of cost, 
size and performance compared to alternative signal sources 
such as high-Q cavity oscillators, microstrip oscillators or multi- 
plied crystal oscillators. Dielectric resonators, due to their 
excellent integrability in MIC circuits, can directly be used as 
the frequency-determining element for realizing a stable mi- 
crowave frequency source. The primary characteristics of the 
ceramic material to be used for dielectric resonators are: 


¢ The quality factor, Q, which is approximately equal to the 
inverse of the loss tangent. 


* The temperature coefficient of the resonant frequency, 1, 
which includes the combined effects of the temperature 
coefficient of the dielectric constant and the thermal expan- 
sion of the dielectric resonator and the shielding package. 


* The dielectric constant, €.. 


The Q, t,and ¢, values required for various applications differ 
and, in general, satisfactory oscillator operation under most 
conditions can be achieved by choosing an appropriate mate- 
rial composition. Until several years ago, the lack of suitable 
materials (i.e., materials possessing acceptable combinations 
of Q, t, and e) severely limited dielectric resonator applica- 
tions. Materials such as rutile-phase TiO,, which has an 
unloaded Q of about 10000 at 4 GHz and €, of 100, were most 
often used. However, TiO, has a t, value of 400 ppm/C which 
makes it impractical for most applications. 


The development of temperature-stable dielectric resonators 
dates back about a decade. A number of material composi- 
tions have been explored in attempts to develop suitable die- 
lectric materials, including ceramic mixtures containing TiO,, 
various Titanates and Zirconates, glass, ceramic systems and 
alumina-based ceramics. 


At present, several ceramic compositions have been devel- 
oped offering excellent dielectric properties. Complex per- 
ouskite compounds with the general formula A (B’,, B”,,,) O, 
(where A=Ba, Sr; B’= Zn, Mg, Co, Ni ;B”=Ta, Nb) have proved 
to possess acceptable properties for dielectric resonators. 
These compounds have dielectric constants between 20 and 
40, a high quality factor, some greater than 10000 at 10 GHz, 
and a temperature coefficient which is variable through modi- 
fication of the composition. Table 1 compares the important 
properties of different materials developed commercially. 


It is impossible to say that any of the dielectric compositions 
shownin Table 1 is “better” than any other, since other factors, 
such as the ease of ceramic processing and the ability of a 
manufacturer to hold tolerances on the dielectric properties 
must also be considered. Performance limitations, if any, of the 
lower dielectric constant materials remain to be determined, 
since most component work reported thus far has used dielec- 
tric resonators with € in the range of 37-100. The lower 
dielectric constant material is likely to be more sensitive to 
shielding, due to the increase in fields outside the resonator. 


RESONANT FREQUENCY 


A dielectric resonator, made of low-loss, high-permittivity 
ceramic material, resonates in various modes at frequencies 
determined both by its dimensions and its surroundings. Al- 
though the geometrical form of a dielectric resonator is ex- 
tremely simple, an exact solution of the Maxwell equations is 
considerably more difficult than for the hollow metallic cavity. 
For this reason, the exact resonant frequency of a particular 
resonant mode, such as the most commonly used TE,,., can 


018’ 
only be computed by rigorous numerical procedures. 


A number of mathematical techniques which can predict 
resonant frequency to an accuracy of +1% for specific configu- 
rations appear in the literature. Unfortunately, these methods 
call for the use of high-powered computers. Kajfez has pre- 
sented an approximate solution of the equations for both the 
case of an isolated dielectric resonator and for a resonator 


Table 1. Dielectric Resonator Materials 


Composition Dielectric Q 
constant 
Ba,Ti,O 40 10 000 at 
“= 4 GHz 
(Zr-Sn) TiO, 38 10 000 at 
4 GHz 
Ba(0.33Zn0.67Ta)O, 30 10 000 at 
10 GHz 
Ba(0.33Mg0.67Ta)O, 25 25 000 at 
10 GHz 
BaO—PbO-Nd,0O,-TiO, 88 5000 at 
1 GHz 
Al,O, 11 50 000 at 
10 GHz 


' Adjustable with composition. 
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Temperature Frequency Manufacturer 

coefficient range 

of frequency (ppm) (GHz) 

+2 1-100 Bell Labs 

—4 to +10! 1-100 Trans Tech 
Thomson-CSF 
Murata 

0-10! 4-100 Murata 

4 4-100 Sumimoto 

0-6! <4 Murata-Trans Tech 

0-6" >18 NTK-Trans Tech 
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coupled into a MIC microstrip circuit. This method is typically 
accurate to £2%. 


Practical dielectric resonators available today cover the fre- 
quency range of 2 to 100 GHz. However, with the recent devel- 
opment of conveniently-sized coaxial tubular dielectric reso- 
nators, the usable frequency range has been extended to 
500 MHz. The lower frequency limit is imposed by the large re- 
sulting dimensions of the resonator, while the upper frequency 
is limited by the reduced Q of small resonators, as well as by 
resonator dimensions that become too small to effectively 
couple to a transmission line. 


To a first approximation, a dielectric resonator is the dual ofa 
metallic cavity. The radiation losses of the dielectric resonators 
with commonly-available permittivities, however, are gener- 
ally much greater than the energy losses in the metallic 
cavities, which makes proper shielding of the dielectric resona- 
tor a necessity. 


Dimensions of a dielectric resonator are also considerably 
smaller than those of an empty metallic cavity resonant at the 
same frequency — by a factor of approximately Ve. If € is high, 
the electric and magnetic fields are confined in the region near 
the resonator, which results in small radiation losses. The un- 
loaded quality factor Q, is thus limited by the losses in the 
dielectric resonator. The shape of a dielectric resonator is 
usually a solid cylinder, but tubular, spherical and paral- 
lelopiped shapes are also used. 


The TE,,, resonant mode is the most commonly used in 
cylindrical resonators. In the TE,,, mode, magnetic field lines 
are contained in the meridian plane while the electric field lines 
are concentric circles around z-axis as shown in Fig. 1. Fora 
distant observer, this mode appears as a magnetic dipole, and 
for this reason it is sometimes referred-to as the “magnetic 
dipole mode.” When the relative dielectric constant is around 
40, more than 95% of the stored electric energy, and more than 
60% of the stored magnetic energy is located within the 
cylinder. The remaining energy is distributed in the air around 
the resonator, decaying rapidly with distance away from the 
resonator surface. 


Figure 1. Field Distribution of TE945 
Mode in a Dielectric Resonator 
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COUPLING TO THE. RESONATOR IS CRITICAL 


To effectively use dielectric resonators in microwave circuits, 
itis necessary to accurately understanc! the coupling between 
the resonator and transmission lines. The TE,,, mode of the 
cylindrical resonator can be easily coupled to a microstrip line, 
fin line, magnetic loop, or to a metallic or dielectric waveguide. 
Figure 2 shows the magnetic coupling between a dielectric 
resonator and microstrip line. The resonator is placed on top 
of the microstrip substrate, with the lateral distance between 
the resonator and the microstrip conductor primarily determin- 
ing the amount of coupling between the resonator and trans- 
mission line. The degree of coupling hias a direct effect upon 
output power, frequency stability, and harmonic content, as 
well as resonant frequency of a dielectric resonator oscillator. 


ace 


Substrate 
Microstrip 


DR 


Figure 2. Dielectric Resonator Coupled 
to a Microstrip Line 


Proper metallic shielding, required to minimize the radiation 
losses (hence to increase Q), also affects the resonant fre- 
quency of the TE,, ,mode. Figure 3 showss the equivalent circuit 
of the dielectric resonator coupled to a microstrip line. 


L 


R 

C 

2 aaa 

=> Z 
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Figure 3. Equivalent Circuit of D.R. Coupled 
to a Microstrip Line 


At the resonant frequency of the dielectric resonator, the S- 
Parameters of the configuration shown in Fig. 3 are given by: 


B 1 
S S = d S = S = 
11 22 (1 +B) an 12 21 (1 +B) 
where B, the coupling coefficient is defined by: 
R 


BP oz 
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Figure 4 shows a model of a dielectric resonator coupled to two 
lines. In the model, the ideal transformers simulate the mag- 
netic coupling of the resonator to the lines, and the RLC tank 
circuit models the resonance. The turns ratio of the transform- 
ers are a function of the distance from the lines to the resonator 
(they do not have to be equal, i.e., the DR need not be 
symmetrically placed between the lines). The values of the 
elements of the tank circuit depend on the frequency of 
resonance and the Q of the DR in the enclosure. The S- 
parameters of the configuration shown in Fig. 4 are given by: 


R 


and B, = neeZ, 


represent the coupling coefficientsand n, and n, represent the 
equivalent turn ratios of the transformers. 


Zo In, ng: 


Zo 


Figure 4. Model for a Dielectric Resonator Coupled 
to Two Lines 


ACTIVE DEVICES FOR DROS 


Transistors are most commonly used to build today’s DROs up 
to 40 GHz. Transistor DROs can be realized using either silicon 
bipolar or GaAs FET devices. The maximum oscillation fre- 
quency for silicon bipolar transistor oscillators is lower than 
that of the GaAs FET oscillators. Reasonable power outputs 
have been obtained up to 40 GHz and 20 GHz using GaAs FET 
and silicon bipolar devices respectively. Figure 5 shows the 
present power and frequency coverage capabilities of the 
dielectric resonator oscillators. The silicon bipolar transistor, 
however, offers lower phase noise close to the carrier and 
faster frequency settling characteristics compared to a GaAs 
FET oscillator. 


Other devices usable in DROs are Gunn and Impatt diodes. 
Gunn oscillators offer lower AM and FM noise characteristics 
at the cost of poor DC to RF efficiency (<1%) and reliability 
problems over the wide range of temperature operation. Im- 
patts have poor noise performance, but offer medium powers 
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at reasonable efficiencies (>30%). Transistors, on the other 
hand, offer medium noise with medium efficiencies (>20%). 
Both Gunn and Impatt diode sources are commonly used at 
millimeter frequencies (30-100 GHz). 


Buffered 


Power, dBm 
a 


Silicon 
Bipolar 


5 10 15 20 
Frequency, GHz 


25 30 35 £40 


Figure 5. Power vs. Frequency for Transistor DROs 


DRO CIRCUITS 


There are two means of incorporating a dielectric resonator in 
a MIC oscillator: as a passive stabilization element (stabilized 
DRO) or as a circuit element in a frequency-determining 
network (stable DRO). 


A stabilized DRO is an oscillator which uses a dielectric 
resonator in the output plane of the circuit to stabilize an 
otherwise free-running oscillator (Fig. 6). This approach has 
several disadvantages, including a tendency toward mode 
jumping, frequency hysteresis problems, higher insertion loss 
due to the resonator being coupled to the output circuitry and 
increased output power variation. 


Figure 6. Stabilized GaAs FET DRO 


The stable DRO configuration, which uses the dielectric reso- 
nator as a feedback/frequency determining element, is the 
most commonly used. It provides greater efficiency, simpler 
construction and more resistance to mode jumping and hyster- 
esis effects than the stabilized DRO. 


To realize a stable DRO, the resonator may be used as either 
a series or parallel feedback element in the frequency deter- 
mining circuit. Figure 7 shows two common configurations of 
each type. 
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Series feedback configurations are based on the ability of the 
active device to produce a negative resistance (reflection 
coefficient greater than 1) at at least one of the three terminals, 
in the frequency range of interest. The small signal oscillation 
conditions in this case are reduced to: 


IS,,/| 
ZS, +240, =200 


°|F,| >1 and 
rae, 1,2, 000 


where S,,’ and I’, are the reflection coefficients of the transis- 
tor and the resonator at any plane between the device and the 
resonator (Fig. 7a). Since I’, is always less than 1, this condi- 
tion implies that |S, ,’| looking into the device should be greater 
than 1. A distributed capacitance in the source for the configu- 
ration of Fig. 7a and inductance in the gate for the configura- 
tion shown in Fig. 7b is commonly required to generate a high 
value of |S,,’ | (>1). Position of the dielectric resonator with 
respect to the device is now determined to satisfy the oscilla- 
tion condition completely. 


The parallel feedback configuration is based on the use of the 
forward gain of a device (transmission coefficient greater than 
1). In such a design, a dielectric resonator is used as a 
bandpass filter, and connected across the two terminals of an 


Series Feedback 


[ 
<|— Output 


Parallel Feedback 


active device possessing transmissior gain greater than the 
insertion loss of the dielectric resonator. To oscillate, the elec- 
trical line length between the device input and output must 
provide a phase shift around the feedback loop equal to an 
integer multiple of 2x radians at the oscillation frequency. 


An advantage of the series feedback design is the relative 
ease of coupling to a single line, cornpared to the parallel 
circuit’s requirement for coupling to two lines. In addition, the 
two coupling coefficients in the parallel case are not independ- 
ent, increasing the difficulty of alignment. With the parallel 
feedback circuit, however, the use of a high-gain amplifier can 
allow significant decoupling of the resonator from the micros- 
trip lines, resulting in a higher loaded C) factor with associated 
reduction in phase noise. 


ELECTRICAL PERFORMANCE 


The transistor DROs are available spanning the frequency 
range of 3 GHz to 40 GHz with power outputs ranging to 
greater than +23 dBm at X-band (Fig. 5). As noted earlier, the 
oscillator can use either a silicon bipolar or GaAs FET device, 
each device having associated tradeolfs in performance, and 
the oscillator can be followed by one or more buffer amplifier 


Output 
Match 


Figure 7. Stable DRO Configurations 
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stages as required to meet power output specifications. The 
center frequency is usually specified in MHz with an associ- 
ated frequency accuracy (temperature, pulling and pushing 
dependant) specification. The DRO frequency can be fixed, 
mechanically or electrically tunable over a narrow band. The 
characterization of a DRO is discussed in greater detail in 
Avantek Application Note AN-M004, Specifying a DRO. 
Important aspects of the salient characteristics of a DRO are 
discussed next. 


Temperature Stability 

The principal cause of DRO frequency drift with temperature is 
the phase deviation between the resonant circuit and the 
active circuit including device, feedback and output circuitry. 
Using the oscillation condition in the reflection coefficient 
form,’ it can be easily proved that the temperature coefficient 
of DRO frequency is a function of the following parameters: 


The temperature coefficient, t, of the dielectric resonator 
placed in a shielded MIC configuration. 


The unloaded Q of the dielectric resonator. 


The coupling coefficient of the dielectric resonator with the 
microstrip line. 


The temperature coefficient (t, ) of the device (transistor) 
input reflection coefficient phase that is known to decrease 
linearly with temperature. 


In order to achieve a temperature-compensated DRO, a reso- 
nator with a temperature coefficient of +1 to +4 ppm/°C is 
generally required to offset the negative temperature coeffi- 
cient of the device phase temperature coefficient. Figure 8 
shows some of the typical frequency drift curves over tempera- 
ture for free-running DROs. 


With present technology it is now possible to repeatably 
produce free-running DROs with frequency drift of less than 
+100 ppm over the -55 to +85°C military temperature range, at 
frequencies upto 18 GHz. However, as shownin Fig. 8, results 
reported in the R & D environment are significantly better (+10 
ppm over temperature). 
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Figure 8. Frequency Drift vs. Temperature for 
a Free Running 12 GHz GaAs FET DRO 
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Frequency Temperature Compensation 

Certain system applications require greater temperature sta- 
bilities than are achievable using free running DROs, even with 
temperature compensation. A number of techniques are used 
to improve the temperature stability of a DRO. 


The Digitally Compensated DRO (DC-DRO) uses a sensor 
mounted in the oscillator to detect temperature changes. The 
output of the sensor goes through an A/D converter to produce 
a digital word corresponding to the particular temperature. 
EPROMs, programmed with the temperature characteristics 
of the DRO and a correction look-up table, drive a D/A 
converter to provide the correction signal, which is applied to 
the varactor of an electronically-tuned DRO. Using this tech- 
nique frequency stability of +15 ppm can be obtained over 
temperature. 


The Analog-Compensated DRO (AC-DRO) uses an analog 
compensator circuit in conjunction with a temperature sensor 
to achieve up to +20 ppm frequency stability. In analog 
compensation the individual oscillator is tested to produce a 
custom tuning voltage-vs.-temperature curve required to 
maintain a constant frequency. The compensation circuit is 
then aligned to fit the curve of the specific oscillator. 


Ovenization may also be used to enhance the temperature 
stability of a DRO. To achieve temperature stability, the 
oscillator package is inserted in a temperature-stabilized oven. 
Using a heater element, a quick-response thermistor and 
associated control circuitry, the package temperature can be 
maintained within +5°C at 5 to 10 degrees above the maximum 
ambient temperature. A total frequency stability of better than 
+10 ppm can be obtained using this approach. 


Ovenized DROs offer lower phase noise than analog- or 
digitally-compensated DROs because the oscillator does not 
need to incorporate electrical tuning circuitry. Analog- and 
digitally-compensated DROs, however, are smaller insize and 
do not need the substantial amount of heater power required 
by the ovenized DRO. 


Locked DROs 

Phase Locked DROs (PL-DRO) and Injection Locked DROs 
(IL-DRO) are used when the requisite frequency stability and 
phase noise cannot be achieved using stabilization tech- 
niques. A PL-DRO or IL-DRO approach also becomes neces- 
sary when multiple oscillators are required to be phase- or 
frequency-coherent or both. For locked systems, a highly 
stable crystal-controlled signal source operating at HF or VHF 
is used as a reference oscillator. 


In injection (frequency) locking, a VHF power amplifier driving 
a step-recovery diode is used to generate a wideband har- 
monic comb, which includes the required locking frequency. A 
bandpass filter is used to select the desired harmonic, and a 
free-running DRO is locked to the harmonic through the circuit 
shown in Fig. 9a. The main requirement in this case is to make 
sure that the DRO frequency drift under all operating condi- 
tions is less than the injection locking bandwidth, Af. This 
bandwidth is a function of the injection power, oscillator output 
power, and external Q. 
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Injection locking is simpler and less expensive than phase 
locking, but the RF output is more likely to contain spurious 
signals at the harmonics of the reference oscillator frequency. 


RF Out 


Figure 9a. Injection Locked DRO 


Figure 9b shows a typical phase-locked DRO circuit. A DC- 
coupled sampler/phase detector is used to mix the desired 
harmonic of the amplified crystal oscillator with the incoming 
frequency from the DRO. If the difference frequency is small 
enough, the loop will be driven towards a point where the 
difference frequency out of the sampler becomes zero. The 
loop then drives the DRO towards a zero phase error condition. 


A search mechanism is generally included in the system so 
that the loop will be forced to tune through a stable lock point 
if the initial difference frequency is too large for capture to 
occur. An AC-coupled phase-locked DRO circuit is used when 
the output frequency of the DRO is not harmonically related to 
the reference oscillator frequency. 


DRO 


Output 


Sampler 


L.O. 


Figure 9b. Phase Locked DRO 


Phase Noise 

Phase noise, related to short-term frequency stability, is char- 
acterized by variations in the output frequency which appear, 
in the frequency domain, as FM energy around the carrier 
frequency. This is shown graphically in Fig. 10. Phase noise is 
specified in dBc/Hz measured at specified offsets from the 
carrier frequency: typical offsets are 10 and 100 kHz. Ina DRO, 
phase noise is primarily dependent on the following factors: 


1.The low-frequency noise sources inherent in the active 
device designated by Sen(f), the noise spectral density at a 
frequency f. 
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2.F., defined as the upconversion factor, a measure of the 


efficiency in the conversion of the low frequency noise to the 
phase noise of the microwave oscillator. 


3. The loaded Q factor of the dielectric resonator. 


4. The output power, P, and external Q of the oscillator. 


Power 
ma) 
2) 
” 
oC 


fo =a ® a Frequency 


Figure 10. Oscillator Phase Noise 


The relation between the phase noise and these parameters 
is given by: 


fm 
Af, = F, Sen(f) ——— 
‘ Qa Fs 


In this relation, Af,,, represents the phase noise and fm is the 
offset frequency. 


Optimization of phase noise performance calls for the use of a 
high-Q dielectric resonator and a low-noise device combined 
with specific design considerations in the oscillator circuit. 


It has been proven that the low-frequency noise ina GaAs FET 
is inversely proportional to the gate length and width of the 
device. Both biasing conditions and the processing of the 
GaAs FET also play vital roles in achieving low noise oscilla- 
tors. Figure 11 compares the phase noise performance of a 
number of different oscillators. 


As noted earlier, silicon bipolar transistors are known to 
produce lower levels of low-frequency noise compared to 
GaAs FETs. Silicon bipolar DROs typically offer 6 to 10 dB im- 
provement in the phase noise close to the carrier (up to at least 
100 kHz off the carrier) compared to FET versions. Figure 11 
compares the phase noise of a bipolar and GaAs FET DRO at 
different frequencies. Fortunately, bipolar transistors are now 
available for use in fundamental-output oscillator circuits at up 
to Ku band. 


Some of the newer design techniques that can be used to 
further reduce phase noise include: 


Low frequency feedback, using a parallel feedback circuit 
designed atlow frequencies (up to 1 MHz) to reduce upconver- 
sion of the low frequency noise. Phase noise improvement of 
up to 20 dB has been reported using this technique. This 
method is sometimes referred to as bias feedback. 
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Figure 11. DRO Phase Noise: 
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Noise degeneration, using the same dielectric resonator both 
as the frequency-determining element of the oscillator and the 
dispersive element of a frequency discriminator. The DC 
output of the discriminator is applied to the frequency control 
port of the DRO. This technique has been reported to achieve 
phase noise as low as -120 dBc at 10 kHz from the carrier at 
10 GHz. 


Mechanical Tuning 

The frequency of oscillation of the dielectric resonator is 
dependant on a number of factors, not the least of which is its 
proximity to the ground plane. To take advantage of this, a 
tuning screw can be installed in the top cover directly above the 
resonator which, by reducing the distance between the reso- 
nator and the apparent ground plane, will provide for a certain 
amount of change in the resonant frequency (Fig. 12). 


The reason for such behavior can be found in the cavity 
perturbation theory. Namely, when a metal wall of a resonant 
cavity is moved inward, the resonant frequency will decrease 
if the stored energy is predominantly in the electric field. 
Otherwise, when the stored energy close to the walls is mostly 
magnetic, as is the case for the shielded TE,,, dielectric 
resonator, the resonant frequency will increase when the wall 
moves inward. 
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Figure 12. DRO Mechanical Tuning 
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Current designs allow for up to 0.2% tuning range without 
significant degradation of other performance parameters. A 
properly-designed mechanical tuning option will provide a 
maximum of tuning range while still maintaining hermeticity 
and reliability, and will not appreciably affect the resonator Q 
factor (apparent as a degradation in noise and power perform- 
ance) or temperature stability. 


Electronic Tuning 

Some applications, such as FMCW radar sources, narrow- 
band-modulated communication systems or PLL systems, 
need electronic tuning bandwidths on the order of 0.1% to 1%. 
These applications require sources with low phase noise, high 
tuning speed and low tuning power. Electronically tunable 
DROs (ET-DRO) can now meet the requirements for many 
such applications. 


ET-DROs are also commonly used for analog or digital tem- 
perature compensation of the oscillator. This application re- 
quires that the frequency tuning range of the DRO exceeds the 
frequency drift of the oscillator under any combination of 
operating conditions (temperature, load and bias variations). 
Various means are used to electrically tune the DRO, includ- 
ing ferrite tuning, optical tuning, and the more popular varactor 
and bias tuning. 


Varactor 


"4 


Figure 13. Varactor Tuned DRO 


Varactor tuning (a typical scheme is shown in Fig. 13) can 
provide up to 1% frequency adjustment. To permit varactor 
tuning, the dielectric resonator is coupled to another microstrip 
line connected to a varactor, resulting in mutually-coupled 
resonant circuits. The bias-voltage-dependant capacitance of 
the varactor varies the resonant frequency of the low-Q reso- 
nant circuit with the tuning voltage. 


The amount of frequency tuning range can be controlled by 
varying the coupling between the low-Q microstripline/varac- 
tor circuit and the dielectric resonator circuit. Tighter coupling 
permits greater tuning range, however the attendant degrada- 
tion in the Q factor manifests itself primarily as an increase in 
phase noise. Varactor tuning is by far the most common means 
of incorporating electronic tuning. 
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Figure 14. Phase Noise Deterioration with Electronic 
Tuning 
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Figure 14 shows the phase noise characteristics for an elec- 
tronically-tuned DRO at 10 GHz using a varactor. It should be 
noted that any increase in the elctrical tuning range results in 
increased phase noise. 


Bias voltage tuning takes advantage of the frequency sensitiv- 
ity to changes in the supply voltage of the oscillating device. By 
not using an internal voltage regulator, the oscillator can be 
designed to provide the necessary tuning range by varying the 
bias voltage, typically within 0.1% of the center frequency. This 
is sufficient frequency variation to compensate for the fre- 
quency drift of the oscillator over load and temperature vari- 
ations, as well as the long-term drift due to component aging. 


Better phase noise performance can be achieved with the 
bias-tuned DRO than the varactor tuned DRO. The latter re- 
quires the dielectric resonator to be simultaneously coupled to 
two microstrip lines, thus lowering the loaded quality factor of 
the resonator. However, as the output power is often a function 
of the supply voltage, care must be exercised to maintain 
suitable output power variation characteristics for the bias- 
tuned DRO. 


MECHANICAL CONSIDERATIONS 


The minimum size of a practical DRO is primarily limited by the 
cavity required by the particular resonator. Normal design 
procedure calls for a separation of more than one resonator 
diameter between the resonator and its surrounding walls in 
order to properly excite the TE,,, resonant mode. Also, the 
separation between the resonator and the housing lid should 
be more than one resonator thickness to minimize the effects 
of the lid on the resonator performance. Too-small a cavity can 
prevent oscillation inthe preferred mode, as well as causing Q- 
factor degradation. 
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Hermeticity is an important consideration when defining DRO 
requirements. Oscillators which are backfilled with a dry inert 
gas and then welded closed, have less of a tendency to be 
susceptible to degradation due to long-term environmental 
effects. Hermetically-sealed oscillators are, of course, much 
more readily incorporated in a military system with the atten- 
dant performance and qualification requirements. Hermetic 
sealing is normally characterized by the helium leak rate of the 
DRO enclosure after it has seen a saturated helium environ- 
ment. Typical leak rates of hermetically-sealed DROs are 
better than 10°’cc(He)/second. 


When a mechanical tuner is required, tuner construction, 
expected lifetime, over-travel protection and ease of operation 
are also important considerations. A properly-designed me- 
chanical tuner should provide the desired tuning range, be 
simple to adjust, have an acceptable number of operations, 
incorporate stops to limit travel and still maintain case integrity 
and hermeticity. 


SPECIAL DRO CIRCUITS 


Excellent integrability and high performance of the dielectric 
resonators has generated a large number of interesting DRO 
configurations for various system applications. Some of those 
special circuits will be described in this section: 


A dual-resonator oscillator, shown in Fig. 15, presents a highly 
stable DRO circuit using identical resonators in a series 
feedback configuration in both the source and gate circuit of a 
FET. This oscillator has three output ports, and its microstrip 
circuitry is wideband due to the simple, minimally-tuned 50- 
ohm lines on all three ports of the transistor. This oscillator is 
not particularly susceptible to spurious oscillations, and can 
provide good temperature stability by selecting appropriate 
dielectric mixes for the resonators. 


Output 
Match 


Figure 15. Dual Dielectric Resonator Oscillator 


A push-push DRO (Fig. 16) uses a common dielectric resona- 
tor for two transistors. In this approach the fundamental 
frequency is cancelled and the second harmonics are added 
at the output plane of the oscillator. This circuit helps to 
generate low-noise oscillations at frequencies much higher 
than otherwise possible. For example, using a 17 GHz resona- 
tor, a 34 GHz GaAs FET DRO was reported to have a phase 


« Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thls Data Book. 


14-78 


Figure 16. Push Push Transistor DRO 


noise of -100 dBc at 100 kHz. Figure 17 shows a comparison 
of phase noise between an Avantek 18 GHz push-push bipolar 
DRO and fundamental GaAs FET oscillator. 


A selectable multi-frequency oscillator development appears 
in Fig. 18. The diagram shows a fast-settling tri-frequency- 
selectable DRO. Asingle GaAs FET is usedin conjunction with 
a simple single-pole three-throw (SP3T) switch to select the 
dielectric resonator corresponding to the desired output RF 
frequency. Compared to the traditional approach of using 


Frequency = 18.0 GHz 
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Figure 17. Phase Noise Comparison between Push-Push 


Bipolar DRO & Fundamental GaAs FET DROs 


several continuously-operating DROs and a high-isolation, 
matched SP3T switch, this approach is free of the spurious 
signals at the unselected frequencies. This approach is also 
less expensive, uses fewer components and is more reliable 
compared to the old approach. Fast switching between the 
output frequencies is obtained by keeping the active device 
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always biased “on” and using the switchable high-Q resona- 
tors to control the frequencies. Using this approach the output 
frequency settles within +100 ppm in less than 2us. Special 
precautions need to be taken to keep the RF output power and 
DC/RF efficiencies as close to the same as possible at each 
frequency to minimize the settling time. The number and range 
of frequencies, selectable using single device and multiple 
switchable resonators is limited due to the PIN switch para- 
sitics and the negative resistance bandwidth capability of the 
active device. 


Figure 18. Selectable Multi-Frequency DRO 


Microwave Quenchable DROs: Microwave quenchable oscil- 
lators represent a new class of fast-switching oscillators in 
which the oscillations are turned on and off without affecting 
the device bias conditions. This is accomplished by quenching 
the negative resistance with a PIN diode. Fig. 19 represents 
the basic configuration of the quenchable DRO. The quench- 
ing circuit includes a PIN diode and an RF bypass capacitor, 
and is coupled to the transistor at the same port as the reactive 
feedback and the means for applying the bias voltage to the 
diode. The quenching circuit selectively diverts a small fraction 
of the current flowing through the oscillator transistor to control 
the PIN diode resistance. For the PIN diode resistance value 
of 50 ohmsorless, the oscillations are switched off completely. 
Using this quenching technique, the DRO settles within 10 
ppm in less than 2 us. 


Quenchable DROs can be effectively used in the selectable 
frequency oscillator assemblies by combining them with ring 
combiners. Unlike the selectable multi-frequency oscillator 
using a single device described below, there is no limit to the 
number or range of the output frequencies. Additionally, each 
oscillator can be optimally biased for fast switching at its 
frequency. 
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The quenching current through the PIN diode can also be 
controlled to vary the degree of nonlinearity and, hence, the 
operating point of the oscillating device. The partial quenching 
thus achieved can be used to control the power output, 
harmonics and amplitude modulation. 


Dielectric 
Resonator 


Quenching 
Control 


Figure 19. Microwave Quenchable DRO Circuit 


A silicon monolithic self-oscillating mixer is shown in Fig. 20. 
The dielectric resonator is used in parallel feedback between 
the input and output of the device, a silicon bipolar Darlington- 
pair MMIC. RF input is mixed with the LO in the first transistor 
Q1 and the second transistor offers gain at the IF frequency. 


Figure 20. Silicon MMIC Self Oscillating Mixer 
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The Avantek MMIC used has an f,=10 GHz and f,,,,=20 GHz 
and is packaged in a standard 70 mi! microstrip ceramic 
package. The MMIC features interdigitated 0.75 um-wide 
arsenic-doped emitters, 4 um emitter-to-emitter pitch, ion 
implantation, thin film polysilicon resistors and gold 
metalization. The prototype was fabricated using a 31-mil- 
thick epoxy-glass (FR4) board. The dielectric resonator hada 
resonant frequency of 5.15 GHz, dielectric constant of 37 and 
an unloaded Q of 7000. Using the corifiguration shown in 
fig. 20, an RF signal at 3.7 to 4.2 GHz was downconverted to 
L band with 9+1 dB conversion gain. The output compression 
point of the SOM was measured to be +7 dBm. 


LIMITATIONS OF TRANSISTOR DROS 


Free-running DROs presently do not have the low phase noise 
and temperature stabilities required for certain high-perform- 
ance applications. This limitation necessitates the use of 
phase locking, injection locking, ovenizing or analog or digital 
compensation circuits when necessary. Another important 
limitation of the DRO is the phase noise degradation under 
vibration due to the variation of the distance between the 
resonator and the outer shield. Significarit deterioration of the 
phase noise at offsets up to the highest frequency of vibration 
can be expected under vibration. Ruggecization of the oscilla- 
tor, injection locking or phase locking «re typically used to 
minimize these effects. 


FUTURE TRENDS 


The dielectric resonator oscillator technology is developing 
exceedingly rapidly. Emphasis will continue to develop higher 
performing DROs. The following ia foi are likely to be dealt 
with in the near future: 


Lower phase noise and higher temperaiture stability oscilla- 
tors. 


Reduction in cost and size 


Wider mechanical and electrical tuning bandwidths 


Improvement in DRO performance under vibration 


Development of new materials for dielectric resonators for 
linear temperature coefficient and higher quality factor. 


Use of higher-order modes in resonators. 
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INTRODUCTION 


This applications note lists and explains the electrical para- 
meters used to define the performance of the dielectric 
resonator oscillator (DRO). By filling out the Quick Specstable 
on page 4, the engineer planning to use a DRO in a system 
design should have all the information necessary to order a 
standard unit or to request a quote on a customized unit. 


For a detailed explanation of DRO theory and practice, please 
request a copy of Avantek’s /ntroduction to DROs (ATP-1097). 


FREQUENCY ACCURACY 


The frequency of a DRO is typically defined in MHz, bounded 
by an accuracy window in percent or parts per million (ppm). 
This window includes the “setability” and the change in fre- 
quency due to temperature, load (pulling), supply voltage 
(pushing), and time (aging). 


Stability can be expressed in MHz, parts per million or as a 
percentage of the carrier frequency. Chart 1 on page 3 of this 
application note presents an easy method of conversion be- 
tween delta frequency in ppm, and percent frequency change. 
As an example of how it is used, using Af = 0.2 MHz and f, = 
2 GHz, at the intersection of f, and Af move vertically up to read 
10? ppm or down to read .01%. 


Setability 

Frequency setability of the oscillator represents the closeness 
to which one can set the center frequency. Typically, the DRO 
frequency can be set within +100 ppm of the ideal frequency. 


Temperature Stability 

Temperature stability is the measure of the change in oscillator 
frequency over the specified temperature range. Traditionally, 
this has been expressed in ppm/°C (parts per million per 
degree C) or tppm/°C. In general, the DRO frequency change 
is not a linear function of the temperature change, therefore, 
the frequency stability should be specified as the maximum 
frequency change in percent (or ppm) with respect to the ideal 
frequency for a specified temperature range. As an example, 
a typical 10 GHz DRO could be specified to have a frequency 
stability of +500 ppm over -55 to +85°C. This specification 
implies that the DRO frequency will not drift more than 5 MHz 
on either side of 10 GHz over the specified temperature range. 


Frequency Pulling 

Frequency pulling represents the change of the DRO fre- 
quency when the phase of a specified load VSWR is rotated 
through 360 degrees. Typically, this is measured into a load 
impedance with a VSWR of 1.67:1, which can be conveniently 
achieved by using a 6 dB pad (12 dB return loss) at the 
oscillator output. Frequency pulling for a load VSWR, S, other 
than 1.67:1 can be measured directly or approximated from the 
pulling measured with a VSWR of 1.67:1 by using the following 
relationship: 


1 
Pulling for S = Pulling at 1.67:1 x 0.93 (S— =) (1) 
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This linear relation, however, should be used with 
caution for VSWRs greater than 2.0:1. For high values of load 
VSWRs or for oscillators with little buffering, the pulling figure 
should be practically measured in order to verify that the 
oscillator does not stop oscillating at some phase of the 
desired VSWR. A single stage GaAs FET buffer amplifier 
commonly follows the oscillating device to improve the pulling 
performance. 


The frequency pulling of a typical X or Ku-band DRO into 
1.67:1 is less than +100 ppm. 


Frequency Pushing 

Frequency pushing is the incremental output frequency 
change produced by an incremental change in supply voltage. 
It is generally specified in kHz/V. Measurements are taken at 
a DC rate unless frequency range and amplitude of the supply 
voltage ripple are specified. Special ripple filters are some- 
times used to reduce the spurious generated through the 
supply. Typically, the DC supply pushing in a standard DRO, 
which incorporates a voltage regulator, is less than 10 ppm/V. 


Aging 

Aging represents the long term change in the DRO frequency. 
This frequency change is caused by the slow change in the 
properties of the components and package used. The fre- 
quency change of an X-band DRO due to aging is typically less 
than +100 ppm/yr. The oscillators are generally thermally 
cycled and burned in for several days in order to minimize the 
aging. 


The overall frequency accuracy including setability, aging, 
temperature (-55 to +85°C) stability, pulling into 1.67:1, supply 
pushing and aging over a year of a typical free-running X-band 
DRO is thus less than +1000 ppm or +0.1%. 


TUNING RANGE 


A DRO can be tuned mechanically and electrically. The 
mechanical and electrical tuning can be specified in MHz, 
percentage or ppm above and below the center frequency. The 
parameters these tuning ranges will affect are power output, 
phase noise and power pulling. 


Typically, mechanical tuning up to +0.1% does not affect these 
parameters noticeably. Wider tuning range, however, can be 
achieved with some degradation in phase noise and power 
output variation over the tuning range. The setability of the 
mechanical tuner is generally better than +.01% (100 ppm). 


Electronic tuning is used for phase locking the oscillator to a 
more stable reference frequency or for narrowband modula- 
tion applications. Electronic tuning ranges of +0.1% of the 
carrier frequency can be obtained for tuning voltages between 
1 and 20 volts. It should be noted that though the specified 
tuning range is assumed to be divided symmetrically around 
the desired center frequency, the tuning voltage required is 
generally not symmetrical. For phase locking applications, itis 
also important that the electronic tuning range should be 
greater than the overall frequency accuracy of the DRO. The 
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output power variation over the electronic tuning range should 
be specified if critical to the application. Typically, about 1 dB 
variation in the output power can be expected. Phase noise de- 
terioration due to electronic tuning depends on the desired 
tuning range. A 6-10 dB degradation can be expected for an 
electronically tuned DRO with a +0.1% tuning bandwidth. 


OUTPUT VSWR 


DROs typically have a VSWR of less than 2:1 at X or Ku-band. 
The VSWR is determined from the measurement of the power 
pulling of the oscillator into a 1.67:1 VSWR load by using the 
following relations: 


1 
output VSWR = 1+ Ipol (2) 
1- Ip. 
4(104P/20.4 ) 
where P, = (10472 44) (3) 


is the oscillator output reflection coefficient, and AP represents 
the peak-to-peak power variation into 1.67:1. 


POWER OUTPUT 


Power output should be specified in “dBm, min.”, with a 
variation window in dB over a specified temperature looking 
into a typical 50 ohms. Power outputs of +13 dBm can be 
achieved up to 40 GHz. Higher powers are available at lower 
frequencies. Power variation of less than 3 dB are typically 
obtainable over the military temperatures of -55 to +85°C. 


Power variation under all phases of a specified load VSWR can 
also be included in the overall power variation specification. 
Using 1.67:1 load VSWR, power pulling of less than 1 dB can 
be achieved at X-band. In view of measurement inaccuracies 
involved at high values of load VSWR, the power pulling is 
measured at the load VSWR of 1.67:1 and the expected power 
variation for higher load VSWR of S, can be approximated by: 


Power Variation for VSWR, 


1 
S, = 20 log 1+ Ipepil (4) 
1 7 IPP) 
S,- 1 
h = —— 5 
where p, a (5) 


and p, is the oscillator output reflection coefficient given in 
equation 3. 


It is, however, practical to verify that the oscillator does not stop 
oscillating under any phase of the specified load VSWR S.,. 
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PHASE NOISE 


Phase noise is an important parameter for a DRO. It is an 
indication of the circuit Q as well as the low frequency noise 
properties of the oscillating device. Single sideband phase 
noise of DROs is usually specified in dBce/Hz at 10 and 100 kHz 
offset from the carrier frequency. This: helps in comparing 
different types of oscillators. A typical fixed frequency silicon 
bipolar DRO at 10 GHz will have phase noise of about-100 and 
-130 dBc/Hz at 10 and 100 kHz offset from the carrier, 
respectively. 


Phase noise is also affected by mechanical perturbations 
imposed on the DRO case. For this reason, it is important to 
make a distinction between phase noise under quiescent con- 
ditions and phase noise when the DRO is exposed to vibration 
energy. The extent of phase noise degradation under vibration 
depends on the magnitude and frequency of the applied 
mechanical energy. 


There are a number of other ways to specify the oscillator 
phase noise, e.g., Allan variance, phase jitter, spectral density 
of phase fluctuations, etc. It is possible to convert one form of 
specifications to another through known approximate relation- 
ships in the literature. It is, however, preferred that the phase 
noise should be specified in dBc/Hz at offsets of 10 kHz, 100 
kHz, and any other offset of particular interest. 


AM NOISE 


Certain applications of the DRO require very low AM noise. 
Typically, the AM noise for an X or Ku-band GaAs FET DRO 
is better than -120, -140, and -150 dBe/Hz at 1, 10 or 100 kHz 
respectively from the carrier. 


HARMONICS 


Harmonic signals are coherently related to the output fre- 
quency. In general, these signals tend to be integer multiples 
of the output frequency. Harmonics are specified in dB below 
the fundamental or carrier output level (dBc). Typically, the 
DROs in all frequency ranges will have maximum harmonic 
levels of -20 dBc. Low-pass filters can be used to reduce 
harmonics even further. 


SPURIOUS 


Non-harmonic spurious signals should not be present in the 
output of a well-designed and -constructed DRO. Typically 
specified at -60 dBc or better, measurements are time con- 
suming and performance is generally guaranteed but not 
tested at levels below -60 dBc. 
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QUICK SPECS FOR A DRO 


Center frequency (Note 1) MHz 
Power output into 50 ohm load dBm (min) 
Power variation dB 
Temperature range °C 
Frequency accuracy (Note 2) x %/PPM/MHz 
Tuning range: Electrical = %/PPM/MHz 
Tuning voltage min Volts 
Tuning voltage max Volts 
Mechanical z %/PPM/MHz 
Frequency pushing + kHz/volt 
Frequency pulling:___dBreturnloss + %/PPM/MHz 
Output VSWR 
Harmonics, max dBe 
Spurious, max dBe 
Phase noise, SSB:10 KHz offset a dBe/Hz 
KHz offset dBe/Hz 
AM noise KHz offset dBe/Hz 
Input power: Voltage Volts 
Current, max mA 
Case style 
Weight, max 
Other 
Notes: 


1. Center frequency is the user-specified ideal operating frequency. 
2. The oscillator will stay within the frequency accuracy of the user-specified frequency under all conditions, including the full 
temperature range, load pulling, frequency pushing, and aging. 
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QAVANTEK 


Hardware 


INTRODUCTION 


To aid the user in achieving optimum performance and to 
provide flexibility in the use of modular components, Avantek 
offers a wide range of hardware accessories. The following 
pages provide dimensional and ordering information for all 
hardware and accessories available from Avantek. Note: All 
of the hardware described below is available from Avantek 
only as indicated; the individual kit components, such as 
screws, washers, or mounting rings will not be available sepa- 
rately from Avantek. All of the following hardware is stocked 
by Avantek authorized distributors. The user should contact 
the nearest Avantek authorized distributor for these items. 


Table 1. Products Supplied With Mounting Hardware 
(listed in alphabetical order) 

Product Voltage Controlled Oscillator | Case Style 
AGC Amplifier TO-8 
GPD Amplifier TO-12 
GPL Limiter TO-12 
GPM Amplifier TO-12 
UDL Limiting Amplifier DIP 
UMX Mixers TO-8 
UTD Detector TO-8 
UTF Attenuators TO-8 
UTL Limiting Amplifier/Limiter TO-8 
UTM MOD Amplifier TO-8 
UTO Amplifier TO-8 
VTO Voltage Controlled Oscillator TO-8 
HTO Voltage Controlled Oscillator TO-8 
VTD Buffered VCO DIP 

Note: Mounting Hardware for the above case styles are found on the 


following pages. 
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MOUNTING HARDWARE 
Dual-Inline Package 
(VTD Oscillators, UDL Limiting Amplifiers) 


Component Description Qty 

_ 0-80 X 1/4 Pan Head Screw 6 ea 

380-003414-001 DIP Mounting Bracket 1ea 

330-006757-001 UDP Accessory Pack 1 ea. 

SCREWS 

(6 PLACES) RING 
DIP 

“~~ pcs 
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MOUNTING HARDWARE 

TO-12 Accessory Pak TO-8 Accessory Pak 
Order Kit No. 330-006756-001 Order Kit No. 330-001951-001 
Consisting of: | 2 ea 0-80 x 1/4 Pan Head Slotted Consisting of: | 2 ea 0-80 x 1/4 Pan Head Slotted 

2 ea #0 Washer, Flat Reduced OD 2 ea #0 Washer, Flat Reduced OD 

2 ea #0 Washer, Split Lock 2 ea #0 Washer, Split Lock 

2 ea #0 Nut, S. P. 2 ea #0 Nut, S. P. 

1 ea GPD Mounting Ring 1 ea UTO Mounting Ring 


TO-12 MOUNTING RING TO-8 MOUNTING RING 


—+>| |<— TYP 
.020 + .002 


078 
DIA. THRU (2) PLACES 


.330 + .002 DIA. RING MOUNTING 453 + .002 DIA. 


MOUNTING 
RING SCREW 


RING 


CLEARANCE ON THE 
GROUND PLANE FOR 
TO-8 / TO-12 PMS 


FLAT WASHER 
DIMENSIONS ARE IN INCHES Ron eros 


HEX NUT 
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TC-1, TC-2, TC-4 STYLE CASCADE HARDWARE (with individual part listings) 


CIRCUIT BOARDS (Hardware not included with circuit boards) 


Part Number Description 
GP-2 Connects two GPD (TO-12) components in TC-2 case. 
GP-4 Connects three or four GPD (TO-12) components in TC-4 case. 
TB-1A Connects one TO-8 component in TC-1 case. 
TB-1 Connects one TO-8 components in TC-2 case. 
TB-2 Connects two TO-8 components in TC-2 case. 
TB-3 Connects three TO-8 components in TC-4 case. 
TB-4 Connects four TO-8 components in TC-4 case. 


CASES (Includes case, lid, mounting hardware kit number 330-001859-001 and connectors) 


TC-1 Case for single TO-8 (SMA connectors only). 
TC-2X Case for two TO-8 or TO-12 components. 
TC-4X Case for three or four TO-8 or TO-12 components. 


NOTES: X = Connector options 
N= ae 
M= SMA (OSM) 
T = TNC 
B = BNC 


For TC-2X, TC-4X Cases 
Spare Mounting Hardware Kit. No. 330-001859-001 


1 — SMFB-A2 Filter DC 

1 — 2051-2 Ground Terminal 

1 —622-000401-001 Plug Bolt 12-32 Hex 
10 — 0-80 x 3/16, Pan Head, Slotted 

6 —0-80 x 1/4, Flat Head, Slotted 

8 — 4-40 x 3/16, Fillister Head, Phillip 
10 — #0, Washer, Flat, Reduced 
10 — #0, Washer, Split Lock 

9 — #4, Washer, Split Lock 


For CS-1 Cases 
TC-1A (4-pin) Assembly Pak, Part No. 330-550556-001 


5 — 0-80 x 1/8 Flat Head 

4 — #0 Washer, Flat 

4 —#0 Washer, Split Lock 

4 —#2 Washer, Split Lock 

1 — Hi Freq Filter (FD thru) 

1 — Turret Term. Brass 

4— 0-80 x 3/16 Phillip Pan 

4 —2-56 x 3/16 Pan Head, Phillip 
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AVANPAK™ PACKAGE HARDWARE 


Model Number 


SK-001 


SK-002 


SK-003 


SK-004 


SK-005 


SK-006 


SK-009 


SK-010 


Description 


Avanpak SMA Female Connector Kit contains: 


1 ea SMA Female Avanpak Connector 
1 ea RFI Gasket 

2 ea Mounting Screws 

2 ea Washers 


Avanpak SMA Male Connector Kit contains: 


1 ea SMA Male Avanpak Connector 
1 ea RFI Gasket 

2 ea Mounting Screws 

2 ea Washers 


Avanpak Slip-on Sleeve Kit contains: 
3 ea Microstrip Slip-on Sleeves 


Avanpak DC Connector Kit contains: 
1 ea Avanpak DC Slip-on Connector 
1 ea RFI Gasket 
2 ea Mounting Screws 
2 ea Mounting Washers 
1 ea Solder Lug 


Avanpak (Small Pattern) SMA Female 
Connector Kit contains: 
1 ea SMA Female Avanpak Connector 
2 ea Mounting Screws 
2 ea Washers 


Avanpak (Small Pattern) SMA Male 
Connector Kit contains: 
1 ea SMA Male Avanpak Connector 
2 ea Mounting Screws 
2 ea Washers 


Avanpak (Small Pattern) SMA Female 
Connector Kit contains: 
1 ea SMA Female Avanpak Connector 
2 ea Mounting Screws 
2 ea Washers 


Avanpak (Small Pattern) SMA Male 
Connector Kit contains: 
1 ea SMA Male Avanpak Connector 
2 ea Mounting Screws 
2 ea Washers 


Use With 


ACT Series cascades 
DBX Series mixers 
TFX Series mixers 


ACT Series cascades 
DBX Series mixers 
TFX Series mixers 


All Avanpak components when 
mounting without connectors to pro- 
vide soldering strain relief. 


All Avanpak components where 
slip-on DC Connection is desired. 


AHS Series switches 
AHD Series switches 
AHL Series limiters 
DBY Series mixers 


AHS Series switches 
AHD Series switches 
AHL Series limiters 
DBY Series mixers 


AHT Series switches 
AHQ Series switches 
AHF Series limiters 


AHT Series switches 
AHQ Series switches 
AHF Series limiters 


Avantek, Inc. . 
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Hardware 
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HEAT SINK (For TO-8/TO-3 Packages) 


For customers concerned about dissipation patterns and heat 
sinking, Avantek offers the following suggestion. A heat sink, 
manufactured by Aavid Engineering, Inc., (P.O. Box 400, 
Laconia, NH 03247, (603) 528-3400), will fit over the standard 
mounting hardware, and will not require additional board 
space. Designer will need to allow for vertical clearance only. 
The heat sink collar provides a snug fit over the TO-8 device 


HEAT SINK SLIPS OVER TO-8 COVER AND RING CLAMP 


Figure 1. Mounting 


FOR TO-3 DEVICES EXPANDABLE COLLAR 
FOR MAXIMUM THERMAL 


CONTACT 


160" x .190" 
(4.06 x 4.83) 
SLOT 


Tolerances +.017 (+0.43 mm) unless otherwise specified. 
Dimensions in parenthesis are millimeters. 


Avantek P/N 681-554629-001 (Aavid P/N 5791B) 
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cover. TO-8 mounting hardware tightens both the heat sink 
and TO-8 device securely to the printed circuit board 
(Figure 1). 

Figure 2 provides necessary data for thermal dissipation man- 
agement. For closed modules the TO-8 device may require 
direct connection to the module or case using these, or other, 
heat dissipation connections. 


Air Velocity—Feet Per Minute 
400 600 800 


ee ae a | 


& 
i 
Fs 
iF 


Thermal Resistance From Mtg 
Surface to Ambient - °C/Watt 


Heat Dissipated—Watts 


Figure 2. Thermal Dissipation 


FOR TO-8 DEVICES EXPANDABL.E COLLAR 
FOR MAXIMUM THERMAL 


CONTACT 


56" x .195" 
(3.96 x 4.95) 
SLOT 


(4.45) 


Tolerances +.017 (+0.43 mm) unless otherwise specified. 
Dimensions in parenthesis are millimeters. 


Avantek P/N 681-554629-002 (Aavid P/N 5792B) 


+ Contact your local representative, distributor or field ealee office for further Information. Listings are in the back of this Data Book. 


QAVANTEK 


INTRODUCTION 


Avantek stocks standard test fixtures which are useful in TF-800/801/802 


demonstrating performance of certain modular products. : 
These test fixtures will help assure customers of device per- 3. Buffered Voltage Controlled Oscillators—DIP Packages: 


' on. 3 TF-900/901 
formance for failure analysis, prior to installation in systems 
and allow special testing for non-standard characteristics. 4. All other products in TO-8 and TO-12 style packages. 
Excellent products are produced by: 


Test Fixtures 


1. PlanarPak Devices: 
PPTF-25 for 1/4-in. packages 


PPTF-38 for 3/8-in. packages 2370-B Walsh Avenue 
PPTF-48 for .4-in. x .8-in. packages Santa Clara, CA 95051 


2. Voltage Controlled Oscillators—TO—8 Package: Telephone: 408/727-1596 


Inter-Continental Microwave 


emer 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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QAVANTEK 


Test Fixtures 
PPTF-25/38/48 


FEATURES 


DC to 18 GHz Frequency Range 
Connectorized Inputs/Outputs 

Easy to Test Surface Mount Package 
Includes Calibration Device 
Repeatable Performance 


APPLICATIONS 


Engineering Characterization 
Incoming Inspection 

System Prototype 
Demonstration of 

Device Performance 


DESCRIPTION 


To facilitate testing and prototyping of products offered in the 
PlanarPak package a series of test fixtures is available 
(Figure 1). Designated the Avantek PPTF Series test fixtures, 
they feature rugged construction for precise, repeatable 
measurements. Each PPTF test fixture comes supplied with 
calibration references consisting of an appropriate 50-ohm 
thru-line, 50-ohm termination and short. All three references, 
the PPR-25/38/48, are contained in each PlanarPak refer- 
ence (see Figure 2) for ease of use. 


The PPTF-285, for 0.25-inch square PlanarPak packages, and 
PPTF-38, for 0.38-inch square packages, are equipped with 
four full-specification microwave ports, each consisting of an 
isolated 50-ohm microstrip line on 0.015-inch-thickness alu- 
mina. Connection between the SMA connector and the 
microstrip is made using welded gold ribbon. The PPTF-48, 
for the 0.4 by 0.8-inch PlanarPak packages is similar in 
design, but provides 10 RF connections, each with SMA 
connectors. 


ALUMINUM 
COMPRESSION 
WINDOW 


COMPRESSION WINDOW 
ORIENTATION MARKS 


FIXTURE BODY 


Figure 1 


In use the PlanarPak package is physically aligned and held 
into the test fixture by an aluminum compression window 
equipped with silicon rubber pressure pads over the leads 
(Figure 3). 


PPR-25/38 PPR-48 


LARGE RFin 


TAB 


Figure 2. Micro Stripline Reference 


SILICON RUBBER 
COMPRESSION PADS 


DEVICE UNDER TEST To use the PPTF test fixture, the 
PlanarPak package is aligned and 
pressed into the fixture by an alumi- 
num compression window (rexolite 
on the PPTF-48), equipped with 
silicon rubber pressure pads over 
the leads. The botto n of the fixture 
body is furnished wth four tapped 
holes to facilitate mounting to a 
master plate. 


Au RIBBON ATTACHMENT 


FACTORY ADJUSTED SET 
SCREWS FOR COMPRESSION 
WINDOW ALIGNMENT 


SMA CONNECTORS 
4 PORTS 


Figure 3. PlanarPak Package 


Avantek, inc. » 481 Cottonwood Drive, Milpitas, CA 95035 
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The compression window is factory-aligned to the fixture body 
with the set screws, and its orientation is referenced by the 
dimple on one corner of the window (Figure 3), with an associ- 
ated mark on the fixture body. The bottom of the fixture body is 
furnished with four tapped holes to facilitate mounting to a 
master plate. 


The electrical characteristics of the PPTF Series fixtures are 
shown in Table 1, thru insertion and return loss curves in 
Figure 4. 


Table 1. Test Fixture with Thru Reference Installed 


Operating 
Thru Temperature 
Frequency VSWR 
Model GHz : 
No. Min. 


PPTF-25 DC-18 
PPTF-38 DC-12 
PPTF-48 DC-8 


PPTF-25 DC-18 
PPTF-38 DC-12 
PPTF-48  DC-8 


PlanarPak Test Fixture User’s Note 


1. Insert the PlanarPak package into the fixture cavity. 


2. Insert window in the fixture so that the drilled corner on the 
window is aligned with the drilled corner marker on the 
housing. (These should be located in the upper left hand 
corner.) 


3. Install the compression frame using No. 2-56 screws. 
While pushing window and PlanarPak package toward 
corner marker, tighten screws uniformly. Do not tighten 
screws past the point where they are making moderate 
pressure on window since this will deform the window and 
shorten it’s life. 


4. Check that the frame is tightened uniformly over the win- 
dow. (There is a constant gap over the window.) 


5. The fixture is now ready for electrical testing. 


6. PlanarPak case drawings showing lead designations 
appear elsewhere in this Data Book. 


Insertion Loss, dB 


a 
cs 
a 
° 
J 
c 
= 
3 
& 


Insertion Loss, dB 


PPTF Test Fixtures 


PPTF-25 


Return Loss, dB 


40 
8 10 12 14 16 18 20 
Frequency, GHz 


40 
6 8 10 12 14 16 18 20 
Frequency, GHz 


Return Loss, dB 


Frequency, GHz 


=e awenememespese= [nsertion Loss 
Return Loss 


Figure 4 
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OAVANTEK 


Test Fixtures 


VTD and VTO Test Fixtures 

FEATURES APPLICATIONS 
e DC to 11 GHz Frequency Range e Engineering Characterization 
e Connectorized Tuning Port and e Incoming Inspection 

RF Output e System Prototype 
e Easy to Test Package e Demonstration of Device 
e Repeatable Performance Performance 
DESCRIPTION 


To facilitate testing and prototyping of products in the TO-8V 
and VTD (dual in-line) packages, a series of test fixtures is 
available. Designated the Avantek® TF Series test fixtures, 
they feature rugged construction for precise, repeatable 
measurements. 


The TF Series test fixtures come supplied with mounting 
hardware to ensure excellent ground contact between the 
oscillator package and test fixture. This assures excellent 
contact between package pins and test fixture connector pins 
for reliable testing. 


The device under test is aligned according to Figures 1 and 2, 
and pushed fully down onto the fixture. The steel mounting 
ring clamp is placed over the device under test and secured by 
machine screws prior to testing. Orientation of pins can be 


TUNING VOLTAGE 


CONNECTOR 


POWER INPUT 


CONNECTOR 


CONNECTOR OPTION 


CONNECTOR TF-800 TF-801 TF-802 


verified by comparison with part (c) of Figuires 1 and 2. For the 
TO-8 devices compare pin locations with Figure 1(c), and for 
VTD packages compare pin locations with Figure 2(c). For the 
TF-800 series it is recommended that beth machine screws 
be used to fasten the ring clamp. For the TF-900 Series it is 
recommended that all six screws be used ‘o fasten the rectan- 
gular ring clamp. Screws should be tightened down snugly 
with a jewelers type screwdriver. 


For different connector options check the tables in Figures 1 
and 2 to identify the correct part numbers. 


It should be noted that some output power variation may be 
seen, from unit data, at frequencies above 8 GHz. This is 
due to small differences in lengths of test fixture RF output 
connector pins. 


TUNING VOLTAGE 
+TUNING 


VOLTAGE 
PIN 


GROUND 
TAB ON PACKAGE 


+TUNING 
VOLTAGE 


GROUND 


RF OUT 
+DC VOLTAGE 


.150 
TYP 


(Bottom View) 


Figure 1. TO-8V Test Fixture 
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VTD and VTO Test Fixtures 


POWER INPUT VTD IN PLACE 
CONNECTORS 

8-32 .20 DEEP 

2 PLACES (FAR SIDE) 


RFOUT TUNING 
VOLTAGE 
PIN 


GROUND 


TA 


GROUND 
CONNECTOR (POWER RETURN) 


TUNING VOLTAGE 
CONNECTOR 


CONNECTOR OPTIONS 


TUNING RF Ht DOOO RFout 
VOLTAGE OUTPUT 
| teoor | sma | SMA = 


Figure 2. VTD Test Fixture 


(bottom view) 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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Case Drawings 


QAVANTEK A,B, C 
A 
1.17 0.38 |<«— 
67°30" 3g° 45" “39° 45' 87 30! 
ca 11° 18 
: *| a 11° 15' —s._ / +TUNE 
ATR F 
&. +FM ZEEE TUNE 
A Vl \\, 
= NO Fie ) (oFRR HEATER 
CONNECTION [//) \\7 
1.740 IU) 4) 
os +15V wo J G; 
Dill WA OOK Wi 
SHED 0.45 
aK 
1.30 B. C. DIA = LABEL 
WEIGHT 10 oz. (MAX) 
RF CONNECTOR GROUND 
(SMA) TERMINAL 
B 
1.17 0.38 
0.17 67 30' 33° 45' 33° 45' 67 30' 
0.05 11° 15 
*| —M 11° 15 wt / +TUNE 
city . 
= +FM RNP TUNE 
ve" i \ HEATER 
— + Cc ; CS \\ 
a7 TRS 7 
tS VY, 
= +15V Va = Gi * FOR AV-7204, TERMINAL +, REQUIRES A 
te SARA 777) LINEAR VOLTAGE RAMP PROPORTIONAL TO 
lll Nek Uy FREQUENCY. THE VOLTAGE AT 2 GHz IS 
Sr 0.46 FACTORY SELECTED WITHIN THE RANGE 
Li +7 TO +13 VOLTS AND THE VOLTAGE AT 
1.30 B. C. DIA LABEL 4 GHz IS +15.0 VOLTS. 
RF CONNECTOR 
(SMA) pelleted WEIGHT 10 oz. (MAX) 
C 
1.17 0.38 
0.17 67°30" 39° 45' |< —39° gs: 67°30! 
: 11° 15 
0.05 ° 
* mM 11° 15' +TUNE 
AER; r 
a: FERPA — 
= 5V Pate) “1 HEATER 
1.740 tte VV 
a +15V NN 5), ay | 
Pil KIO. 
Z 0.38 
SFE 0.45 
1.30 B. C. DIA — or 0.60 
LABEL 
WEIGHT 10 oz. (MAX.) 
RF CONNECTOR GROUND 
(SMA) TERMINAL 
NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 
xxx + .010 
3. DC CONNECTIONS ARE 0.030 DIA. PINS AND ARE AS 
REQUIRED BY SPECIFICATIONS 
4. LABEL PER MIL-STD -130 
5. POLARITY OF FM AND TUNE I'S SHOWN ON LABEL 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK Case Drawings 


A, B, or C— Option A 


OPTION A (MU-METAL SHIELD) SHOWN WITH YIG A INSTALLED 


0.48 67°20" 99° 4g—>|<~ag" ag 67°30 
<< 11° 15 

FM 11° 15 uO ings +TUNE 

+FM PEERS -TUNE 
AS Lr a\\ HEATER 
REQUIRED i WY Te 

aa i +15V ene co) | 
\\ 


RF CONNECTOR 
(SMA) 
GROUND 
x 1.67 TERMINAL 


1.93 


WEIGHT (MAX) 14 oz. 


WITHOUT OPTION A 
WEIGHT (MAX) 10 OZ. 


6-32 x 0.34 
(4) PLACES 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 
xxx + .010 
3. DC CONNECTIONS ARE 0.030 DIA. PINS AND ARE AS 
REQUIRED BY SPECIFICATIONS 
. LABEL PER MIL-STD -130 
5. POLARITY OF FM AND TUNE IS SHOWN ON LABEL 


> 
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QAVANTEK auras 


ANALOG DRIVER WITH YIG OSCILLATOR WITH OPTION A 


6-32 UNC x .30 DP 


1.660 (6) PLACES 


ANALOG YIG DRIVER ELECTRICAL CONNECTIONS 7 


PIN INDEX 
#15V INPUT 
| ee -15V INPUT 
| Ss 215V RETURN 
| +TUNE INPUT 
| eS =TUNE INPUT 
20-28V HEATER INPUT 
-FM TUNING INPUT 
DIMENSIONS PER MIL-C-3901 
+FM TUNING INPUT 
[4] PRODUCT LABEL PER MIL-STD-130. 


* 
On YIG Body [5] SEE INDIVIDUAL OSC. DRAWING FOR DIMENSION. 


NOTES: (UNLESS OTHERV/ISE SPECIFIED) 


1. DIMENSIONS ARE SPECIFIED IN INCHES 
2, TOLERANCES xx + .0% 
xxx + .010 


3. RF CONNECTOR SMA JACK INTERFACE 


Operating Precautions 

1. Do not exceed the supply voltage at +15V or -15V by more than 5%. 

2. Caution should be observed not to operate the unit without a +15V return. 

3. Do not exceed the maximum FM tuning coil current of +200 mA RMS except 7248 Filter which is +300 mA RMS. 


Note: (Applicable to units with mounting clamp) Silicon grease has been used in the mechanical assem)oly for improved 
thermal characteristics. Some silicon grease may “bleed” out around the clamp. This is normal. 


ae SRN TRS 8 SPL DEF GSE Se SSL SST BO LOA Re RETR PIT OS aS Tt SSE ET EE A PEE PEE TELE NTT AIT CEILS PLEO STEELE NB LILLIE LEAL RGR LVL VED SNELL BLED PELLEGR ONS IEINED CASED ETE DEY TEE LE ETS EI TED: 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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Case Drawings 
QAVANTEK AD-2 (With Ft Case 


ANALOG DRIVER WITH F1 YIG OSCILLATOR 


RF CONNECTOR (SMA) 


NOTES: (UNLESS OTHERWISE SPECIFIED) 


1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES xx + .02 
xxx + .010 


3. RF CONNECTOR SMA JACK INTERFACE 
DIMENSIONS PER MIL-C-3901 


[4] PRODUCT LABEL PER MIL-STD-130. 
[5] SEE INDIVIDUAL OSC. DRAWING FOR DIMENSION. 


ANALOG YIG DRIVER ELECTRICAL CONNECTIONS Recommended Hook-up System 


ee 
ee ee 
pes | SVRETURN 
| ea 
| es 
|S 


+15V 
+15V RETURN 


E1 


FROM 


POWER -15V RETURN > E3 
SUPPLIES a 


E2 


*On YIG Body 


+TUNE +TUNE 


REFERENCE 
GROUND 


Operating Precautions 

1. Do not exceed the supply voltage at +15V or —15V by more than 5%. 

2. Caution should be observed not to operate the unit without a +15V return. 

3. Do not exceed the maximum FM tuning coil current of +200 mA RMS except 7248 Filter which is +300 mA RMS. 


Note: (Applicable to units with mounting clamp) Silicon grease has been used in the mechanical assembly for improved 
thermal characteristics. Some silicon grease may “bleed” out around the clamp. This is normal. 
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QAVANTEK maar 


ANALOG DRIVER WITH YIG OSCILLATOR 
4.20 a 


® 
C) 
@ 
® 
= 1.88 


6-32 UNC x .30 DP 
(6) PLACES 


~ 4 


A 
gaB 


ANALOG YIG DRIVER ELECTRICAL CONNECTIONS 


ee 
ee 
pea | TUNE INPUT 
pes | =TUNEINPUT 


NOTES: (UNLESS OTHERW/SE SPECIFIED) 


1. DIMENSIONS ARE SPECII-IED IN INCHES 
2. TOLERANCES xx + .02 


xox + 010 
=e GROUND 3. RF CONNECTOR SMA JACK INTERFACE 
DIMENSIONS PER MIL-C-3901 


20-28V HEATER INPUT 
FM TUNING INPUT 
+FM TUNING INPUT 


“On YIG Body 


[4] PRODUCT LABEL PER M'L-STD-130. 
[5] SEE INDIVIDUAL OSC. DFtAWING FOR DIMENSION. 


Operating Precautions 

1. Do not exceed the supply voltage at +15V or —15V by more than 5%. 

2. Caution should be observed not to operate the unit without a +15V return. 

3. Do not exceed the maximum FM tuning coil current of +200 mA RMS except 7248 Filter which is +8300 mA RMS. 


A TRC A SERIES TIER 8 EET NTE SD ESR NE REALS RESTO LORELEI A ST REM HES IMT SIRE NETO SOE DEALS I ATL IE LIE POE IIE EOD LEN LISLE SAG IPE IGN LEAS A DDE IEEE TEAS SOLE LLL ENCE REALTOR BECO EIS! 
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QAVANTEK Case Drawings 


AHL 


SMA PACKAGE 


.079 DIA. THRU SMA 
(4 PLCS) FEMALE 


PIN PACKAGE 


TYP 
#2-56 UNC-2BX.10DP 
(4 PLCS) 


10 +.010 
TYP —> 590 016 
(2 PLCS) | | 015 DIA a TYP 


fae @ © @ 


.095 
+.010 


OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 
wl | so 


1-72 UNF- 
2B THRU 
(2 PLCS) 


LABELING 


WEIGHT WITH CONNECTORS AND SPACER = 10.5 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 5.0 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 
xxx + .010 
3. CLEARANCE HOLE FOR #1-72 UNF-2A x 5/16" 
SER. NO. FOR MOUNTING OPTIONAL SPACER PLATE. 
WODEL NO. 4. SMA CONNECTORS OPTIONAL SHOWN FOR 
DIMENSIONAL PURPOSES. 
(SHOWN WITHOUT CONNECTORS) 5. USE CONNECTOR KITS SK-005 AND SK-006 


DATE CODE 
(YR/WK.) 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book, 
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An, AVANTEK Case Pea 


SMA PACKAGE WITH OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 


—p| 38 [~<a erie 2.56 UNC-2B DIMENSIONS WEIGHT 
em (6) PLACES CASE TYP. 
| | PA |B] cl 
: - Tawa [seat esa] at 
B | As2 | 1.500.862] 34] 


.05 DIA. SOLDER PIN 
GOLD PLATED BERYLIUM 
COPPER 


TOG jy 3 


.21 TYP 7 
MOUNTING SURFACE 


MOUNTING HOLE 
E a D .10 DIA. THRU 
(4) PLACES 


PIN PACKAGE 


—_ 
i 


WEIGHT 
TYP, 
[eT > [ete | ome 
a 


DIMENSIONS 


CASE 


“Ss 


AR | 1368 [664 
[Ase [1-500] 862] 


_ oO 
MOUNTING 
enn RCe | 1124 .007 TYP 
2.56 UNC-2B 
x .10 DEEP 
(6) PLACES 
MATERIAL: BODY & RF CONNECTORS - 30 STAINLESS STEEL 
MOUNTING SPACER - ALUMINUM ALLOY 
| FILTER BODY - NICKEL PLATED BRASS 
7 MOUNTING HOLE | 
—el G lag 10 DIA. THRU NOTES (UNLESS OTHERWISE SPECIFIED): 
ere (8) PLACES 1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 
\<+-—- C+ D— xxx + .010 
SRE DA ENP EEF ANA MY SOE MES PEN NE EE SY TE ABR IS EES NOI ET TAT LE BOO LR EE SNES ES TT SLE ALES IO EBS ITS AS TATA CE: SILAS SERENE HS STDP TR ARES AICHE EIRENE OPES FB LOADERS OTSA als A AOS OCA OI 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book, 


16-8 


QAVANTEK Case Drawings 


SMA PACKAGE 
SMA (4 PLCS) SMA 
MALE (Note 3) FEMALE 
PIN PACKAGE 
#2-56 UNC-2BX.10DP 


(4 PLC) 10 TYP 
(2 PLCS) 


OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 


as TLL ees 


1-72 UNF- 
2B THRU 
(2 PLCS) 


[ [ 


WEIGHT WITH CONNECTORS AND SPACER = 14.5 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 7.1 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 

1. DIMENSIONS ARE SPECIFIED IN INCHES 

2. TOLERANCES: xx +.02 

xxx +.010 

3. CLEARANCE HOLE FOR #1-72 UNF-2A x 5/16" 
FOR MOUNTING OPTIONAL SPACER PLATE. 

4. SMA CONNECTORS OPTIONAL SHOWN FOR 
DIMENSIONAL PURPOSES. 

5. USE CONNECTOR KITS SK-005 AND SK-006 


PALS LS RDO ARG RE DAM FE ET TR BT EID LEN ETL ONIN BE REE TBO ALE TNE ELLIE EEL DIN LE SEDI SE REN LIE INES IES LD OEMEE BE, AD LIBEL ETI A lis YE EAN SCR IEE BEE BBE OIE TOR OR EE TRE BORERS TODEL NL NP BPEL RES DINERS VERRALL RE ENE RES 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of thie Data Book. 
16-9 


Case Drawings 


QAVANTEK DBX. TEX 


SMA PACKAGE WITH OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 


IF .21 TYP. 


MOUNTING HOLES 
.10 DIA. THRU 
(4) PLACES 


PIN PACKAGE 


-10 TYP. 


yee 


-11 TYP. 


WEIGHT WITH CONNECTORS AND SPACER = 22 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 13 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE. SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 


xxx +.010 
7. pepe 3. CONNECTORS, TYPE SMA FEMALE 
, , (8) PLACES. (SMA MALE OR SIEMI RIGID OPTIONAL) 


SERRATE RES BIR LEE i TRE A ERASE TG OL ES EE EE BES SS BATE TAB NE ONE ES SB PLE ET TE IOS LS AT IE BI IAN ORI EE SESE IS LIFT SE RSE EE IEE NEE LOS AEA OSS TELE LEIS PELE IRIS TELE EES TEE LEER DEST, ET RT TLE D ILL SELENA TI EE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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D AVANTEK Case per 


SMA PACKAGE WITH OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 


MTG. HOLE 
.070 DIA THRU 
(4) PLCS. 


590 .470 


PIN PACKAGE 


LABEL 
AREA 


MTG. HOLE 
070 DIA. THRU 
(4) PLCS. 


#2-56 UNC-2B X .10 DP. 
(8) PLCS. 


#0-80 UNC-2B X .10 DP. 
(4) PLCS. 


WEIGHT WITH CONNECTORS AND SPACER = 16 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 7 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 
xxx +.010 
055 —> : 3. CONNECTORS, TYPE SMA FEMALE 
4. USE CONNECTOR KITS SK-005 AND SK-006 


|= Lo 


TRAPS Ete DY TS TT RS RG EEE IES EE I SELEY ES ED SFT TIE TRE ELIGIBLE CT IE CIE LLG ESATA ENE NE MLSS SEATTLE LE NID LEIP ELLIS, AGLI LE LEA ALA LLP LRN ALA IEEE DALTILE ENED IEEE EEE DES i PANS BELL PLIE PEACE 
Avantek, Inc. .» 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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/p, AVANTEK Case vey Bae 


DIGITAL DRIVER WITH YIG OSCILLATOR 


anaemia oe 


2.39 


NO CONNECTION 


VIEW A-A ROTATED 180° 


6-32 UNC-2B x .30 DP MAX 
(6) PLACES 


NOTES: (UNLESS OTHERWISE ‘3PECIFIED) 


CONNECTOR P1 PIN INDEX 


FUNCTION COMMENTS 
{ BIT #1 INPUT (LSB 


Rh cases 
BIT #3 INPUT Fn 
BIT #5 INPUT | 


BIT #7 INPUT 
BIT #9 INPUT 


i Si ey | 
BIT #11 INPUT ra 
i . RD HENNE SemE eye 
Te 

ais anaeaieranE 


1. DIMENSIONS ARE SPECIFIEI) IN INCHES 
[2] DC CONNECTOR PER MIL-C-24308/3-3. FOR 
——— PIN FUNCTION SEE CONNECTOR P1 


3. RF CONNECTOR SMA JACK INTERFACE DIMENSIONS 
PER MIL-C-3901 


[4] PRODUCT LABEL PER MIL-STD-130. 


[5] SEE INDIVIDUAL OSC. DRAWING FOR DIMENSION. 
6. TOLERANCES: Xx + .02 
xxx + .010 


[PINE 
a a 
2 
ae 
ane 
ae aa 
a ae 
A 
14ers 
15 | aire pur 
= 


Operating Precautions 


1. Do not exceed the supply voltage at +15V or—15V by more 
than 5%. 


2. Caution should be observed not to operate the unit without a 
+15V return. 


3. Donot exceed the maximum FM tuning coi current of +200 mA 
RMS. 


NIC en 


NOTE: (Applicable to units with mounting clamp) Silicon grease has 
been used in the mechanical assembly for improved ther- 
mal characteristics. Some silicon grease may “bleed” out 
around the clamp. This is normal. 


EE REE ERA LS A REA SY RTS IY ARR SEE Se RE NSS ES PEEP AEE CLOONEY, EES EI AT LA SEI GL DE LEAN LLL LLL LEE LLL DL LIELELEL ELLE NEEL ER, EDEL LLE ADDENDA LLB 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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QAVANTEK 


DIGITAL DRIVER WITH YIG OSCILLATOR 


(SMA) 


DIGITAL YIG DRIVER ELECTRICAL CONNECTIONS 


CONNECTOR P1 PIN INDEX 


| pIN# | FUNCTION ~~ | COMMENTS 
[1 | _BiT #1 INPUT (SB) __| 
2 __Bir as INPUT 
[3 __air#sineuT___| 
PL BIT #7 INPUT 
a a 
ane die 
ee aa 


re 
ss cpigiaeecteniominesaenpetesecinacsl 
sca ieniaensaccialcies esta inetaiee 
BIT #9 INPUT ee eereegsmescesincmeene! 

BIT #11 INPUT Leceeeiiieeeeneciecies 

7 N/C i ris 
eel 

ba geicecietassoatucsacummsconsear sel 

Tae ee 


7 
a 

[11 #15V GND RETURN | FORPINS T2813 __| 
ee) 2 ee | eee eee 
[713-18 to «307 | FOR TUNING CURRENT _| 


BIT wi — 


¢ 481 Cottonwood Drive, Milpitas,CA 95035 . 


Avantek, Inc. 
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Case Drawings 
DD2 


P1 (REF) 
(2) 


re, 
- 
at 


iP 


= 
tat 


tatmist 


6-32 UNC-2B x .30 DP MAX 
(6) PLACES 


NOTES (UNLESS OTHERWISE SPECIFIED): 


1. DIMENSIONS ARE SPECIFIED IN INCHES 

[2] DC CONNECTOR PER MIL-C-24308/3-3. FOR 
CONNECTOR PIN FUNCTION SEE CONNECTOR P1 
INDEX. 

3. RF CONNECTOR SMA JACK INTERFACE DIMENSIONS 
PER MIL-C-3901 

[4] PRODUCT LABEL PER MIL-STD-130. 


[5] SEE INDIVIDUAL OSC. DRAWING FOR DIMENSION. 


6. TOLERANCES: Xx + .02 
xax + .010 


Operating Precautions 


Do not exceed the supply voltage at +15V or —15V by more 
than 5%. 


Caution should be observed not to operate the unit without a 
+15V return. 


Do not exceed the maximum FM tuning coil current of +200 mA 
RMS. 


Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 


/n, AVANTEK Case agi 


=o 
> 
oe 


.20 | 0.017 DIA 


LABEL 


0.140 MIN | 
0.185 MAX 


TYPICAL WEIGHT 5.7 GRAMS 


NOTES (UNLESS C’THERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 

xxx +.010 


DAT TL ALL ED SLE EBT LE BEETLE DG GL TOA LA ITED it IE ELBE LL LEE ARDS BQIS ED BEEN SEE IGT ES. EEE LIANG DC LD ELLA L ED TA TLE DAG SE EEE SE LAA PIES EID AME AEE ELE ALIEN LEP LSE ERIS SE LLB EBL ELD oS OER BA EE 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings «re In the back of this Data Book. 
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D AVANTEK Case sue 


SMA PACKAGE WITH OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 


MOUNTING HOLES 
-10 DIA. THRU 
(4) PLACES 


PIN PACKAGE 


-11 TYP. 


WEIGHT WITH CONNECTORS AND SPACER = 20 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 13 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES oe 


2. TOLERANCES: xx + .02 


xxx +.010 
MOUNTING HOLES 
36 10 “i eae 3. CONNECTORS, TYPE SMA FEMALE 
. (8) PLACES. (SMA MALE OR SEMI RIGID OPTIONAL) 


Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas, CA 95035 
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QAVANTEK Case Drawings 


F1 


F-1 STANDARD VERSION — 001 


MOUNTING 
SURFACE 


6-32 UNC x .17 DP. MIN. MAX. 


1.000 (4) HOLES AS SHOWN 


F-1 WITH OPTIONAL MU-METAL SHIELD — 002 (Option B) 


MOUNTING 
SURFACE 


<—_— 2.12 


SC; 


6-32 UNC x.17 DP. MIN. 
(4) HOLES AS SHOWN 


NOTES (UNLE 5S OTHERWISE SPECIFIED): 


1. DIMENSIONS ARE SPECIFIED IN INCHES 
TOLERANCI:S xx + .02 
xxx +.010 
2. DC CONNECTORS ARE .030 DIA. PIN 
ON A 1.30 B.C. DIA. 
3 LABEL PER MIL-STD-130. 
4 POLARITY OF FM & TUNE 
IS SHOWN ON LABEL 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 Contact your local representative, distributor or field sales office for further Information. Listings «re in the back of this Data Book. 
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Case Drawings 
QAVANTEK FDD1. FDD2 


DIGITAL DRIVER WITH YIG FILTER 


oe se - 20 


RF CONN (SMA) 
(2) PLACES 


DIGITAL YIG DRIVER ELECTRICAL CONNECTIONS 


CONNECTOR P1 PIN INDEX 
PIN # FUNCTION COMMENTS 


fairer ise) 
SD a 
rina 
| BITA7INPUT | 
[—aireowrut | 
eee 
a 
ee 
ol 


6-32 UNC-2B x .30 DP MAX 
(6) PLACES 
| 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES. 

2. DC CONNECTIONS ARE .030 DIAMETER PINS. 
3. LABEL PER MIL-STD-130. 

INTERFACE DIMENSIONS PER MIL-C-39012. 

DC CONNECTOR PER MIL-C-24308/3-3. FOR 


ao PIN FUNCTION SEE CONNECTOR P1 


6. TOLERANCES: Xx +.02 
xxx + .010 

FILTER DIMENSION 
case [A | 8 
1.45 


Fit | 1.00 | 145 | 06 
FIL 2 1.00 | 1.40 17 


+15V GND RETURN FOR PINS 12 & 13 


+15V to +30V FOR TUNING CURRENT 


7 
Pp 4 
= 
PCN 
ee 
0] NC 
a] 
2] 
[3 
aa ere inpuT 
ca 
P36 
i cana 
ie] 
8] 
[20 
i 
= 
a3 
a 


pireaipuT [SS 
srasIPuT | SSC*d 


a 
[sisvenoreruan [| 
ances 


-15V 


7 
17 
5 


2 


SBN EL EOL APSE TLIC LIEN TLE IT EMRE TA IN II ONE PLL PG A BOP TES IT CE MEA OT TT ARE TE PES ATT SCR TTI BERL LIE Us IIE EAS EE ONE FILA OL CBS AE OTN BIE TL IOS ATRL SEIS LTA ERE BBL LDAD al Ta PAL MESON YEE AIT LT EE ORIN Oh IES NETH TEE IEA YAMS 
Avantek, Inc. .» 481 Cottonwood Drive, Milpitas.CA 95035 . Contact your focal representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK 


Case Drawings 
FIL-1, FIL-2 


FIL 1 
HEATER 
TERMINALS 
(5)RF CONNECTORS 
(SMA 
.26 
MAX 
(BJTUNING COIL 
TERMINALS 
(4) 1.45 
1.45 INCH CUBE 
<— 1.130 6-32 UNC-2B x .30DP 
FIL 2 HEATER 
TERMINALS 


(5|RF CONNECTORS 
(SMA) 


mea 
Laat : ) TUNING COIL 
TERMINALS 


1.7 INCH CUBE 


6-32 UNC-2B x .30DP 
WEIGHT 15 oz. (4) PLACES 


NOTES: (UNLESS OTHERWISE SPECIFIED) 


1. DIMENSIONS IN INCHES: 
2. TOLERANCES xx +.02 
xxx + .010 
3. DC CONNECTIONS ARE .030 DIAMETER PINS. 


[4] LABEL PER MIL-STD-130. 
[5] INTERFACE DIMENSIONS PER MIL-C-39012. 


[6] TUNING COIL TERMINALS POLARITY MAY BE 
REVERSED. POLARITY ON LABEL INDICATES 
BEST PERFORMANCE. 


ELA SET TTT I TE SO BT NED I ELE IELTS I I IIE BE SOE LE. EAE LLL LEE DEO LEE LAL GOCE EIDE ENE ALY ELIE TCS AE NE BREED TES i AIA RE DRAB AS AAS A I EAR Ile a SR ME GAN AEE Ta OE Sc 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 


16-18 


QAVANTEK Secale} 


Pa CONNECTOR 
SMA JACK 
2 PLACES 
ID LABEL 
HEATER 
TERMINALS 


TUNING COIL 
TERMINALS 


[4 | 


TERMINAL 
2 1.23 6.6 LABEL 


6-32 UNC-2B x .37 DP 
4 PLACE 


NOTES (UNLESS OTHERWISE SPECIFIED): 


1. DIMENSIONS ARE SPECIFIED IN INCHES. 
2. TOLERANCES: xx + .02 
xxx + .010 


3, DC CONNECTIONS ARE 0.76/.030 DIAMETER PINS. 
a 
(4) LABEL PER MIL-STD-130. 
INTERFACE DIMENSIONS PER MIL-C-39012 


TUNING COIL TERMINALS POLARITY MAY BE 
REVERSED. POLARITY ON LABEL INDICATES 
BEST PERFORMANCE. 


STEREOS EES HE SE ELIT: ELE LA IS AILS AA ELSE TF RO TE ATP AHS OAT LENT BEI) ENTE ILE NF EAL NER GEES GO BS TELE ORR ELLE LD ILA BD ES NEEL EI Te EN TRS IPE TED ae LSE ST RSLS LEI OE LN RLS EIS RA IER Di LANE LS PLEA LD) AOE SAE LER RATE TT Ra IS 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listinge are In the back of this Data Book. 
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QAVANTEK 


Case Drawings 
FPD-1, FPD-2 


ANALOG DRIVER WITH YIG FILTER 


Ss 


) 


aX 


ds 


us 


IX 


1st 


Wy 


2.10 


6-32 UNC-213 x .30 
DP MAX (6) PLACES 


NOTES: (UNLESS OTHERWISE SPECIFIED) 


ANALOG YIG DRIVER ELECTRICAL CONNECTIONS 
PIN INDEX 


a e GROUND 
HEATER 
-e HEATER 


RF INPUT 


1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +02 
wor +010 
3. DC CONNECTIONS ARE 0.76/.030 DIAMI=TER PINS. 


4. LABEL PER MIL-STD-130. 


Ks) INTERFACE DIMENSIONS PER MIL-C-39012. 
Ks) DC CONNECTOR PER MIL-C-24308/3-3. FOR 
CONNECTOR PIN FUNCTION SEE CONNECTOR P1 
INDEX. 


FILTER DIMENSION 


case [A 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or 
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fleld sales office for further Information. Listings are in the back of this Data Book. 


QAVANTEK Case Drawings 


TERMINAL 
LABEL [4] 


RF CONNECTOR (SMA) 


GROUND 
TERMINAL 


OPTIONAL MOUNTING CLAMP 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx + .02 
xxx t .010 
3. DC CONNECTIONS ARE .030 DIA., PINS ON A 1.30 DIA. B.C. 
LABEL PER MIL—STD—130 
5. OPTIONAL MOUNTING CLAMP AVANTEK OPTION E 


« Contact your local representative, distributor or field sales office for further Information, Listings are in the back of this Data Book. 
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Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


Case Drawings 
LNO-7800 


QAVANTEK 


SMA PACKAGE 


.237|4——_— 


SMA JACK 
CONNECTOR 


(2) PLACES 
LABEL MARKING @ROUND 
AREA 
GOLD PLATED BERYLIUM COPPER DC CONNECTOR 
(2) PLACES 


rate rr 


oe 


MOUNTING SURFACE 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 


2. TOLERANCES: xx +.02 
xxx + .010 


Contact your local representative, distributor or field eales office for further Information. Listings are in the back of this Data Book 


« 481 Cottonwood Drive, Milpitas,CA 95035 . 
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Avantek, Inc. 


QAVANTEK case Drawings 


M1-45 


30° TYP 
8 PLACES 


6-32 UNC x .15 DP 
(4) HOLES FAR SIDE 


HEATER 


RF CONNECTOR 
es 1.00B.c.DIA WEIGHT (MAX) 8 oz. 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 
xxx + .010 
3. DC CONNECTIONS ARE 0.030 DIA. PINS AND ARE AS 
REQUIRED BY SPECIFICATIONS 
4. LABEL PER MIL-STD -130 
5. POLARITY OF FM AND TUNE IS SHOWN ON LABEL 


ERS Sas ea A SNR SE IEE GEE ES ETN AN SL LS NED AIT EDGE IAS SEL ARETE LEAL ETE AG ALPE LADD AMABILE IGE ESE SE DLOLS EEE DLE SEEDED DID DELLE AS EET DERE AIEEE ALE EAE SE LLOE_DLAAE STE LEASE ELA EEDA LE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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Case Drawings 


QAVANTEK a ee gy ~ 
SAAR RENE ERB AI TA SY TI LT GN TT MAG IS BEE JA CESS ER RORY DLS Sd SRS ME RAAT 


M4-38 0° 
“Ss (8) PLACES 
17 
MOUNTING 
¢ SURFACE 


5.00 


GROUND 
TERMINAL 


1.000 


6-32 UNC x .20 DP. MIN 
(4) HOLES AS SHOWN 


1.00 B.C. DIA 
RF CONN (SMA) 


M4-45 


MOUNTING 
SURFACE 


Co) 
| lb oy), 
oy We \.° ° 
OGIA yy @, 
SE ‘a 
+15V HEATER 
LABEL 
6-32 UNC x .20 DP MIN RF oromay or 1.00 B.C. DIA 


(4) HOLES AS SHOWN WEIGHT (MAX) 12 oz. 
M3-45 
—> 
M3-60 MOUNTING i 
M5-45 SURFACE 17 >| <— 


M3-45 
M3-60 


0.45 
0.60 


RF CONNECTOR 1.30 B.C. DIA 
(SMA) 


6-32 UNC x .20 DP MIN 
(4) HOLES AS SHOWN WEIGHT (MAX) 17 oz. 


NOTES (UNLESS OTHERWISI: SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 
xxx +.010 
3. DC CONNECTIONS ARE 0.030 DIA. PINS AND ARE AS 
REQUIRED BY SPECIFICATIONS 
4. LABEL PER MIL-STD - 130 
5. POLARITY OF FM AND TUNE IS SHOWN ON LABEL 


SPS REEL AS BREE LR TEN DETTE PI Ss SAIS DELI TENE EY POEL LED SNE LE EOAS ITT BEL ISTO PRT AMEE LD TiS ECE LEE LESAGE LIT OE ENGEL IIT PERE EE ERE IHS EL ERE TBI LLL PE DO AO FY NE RITA TENT EE TEES WS LN VD ORCS EERE REAL? 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
16-24 


QAVANTEK 


M5-45WR22 


MOUNTING 


SURFACE 
} 


20DPMIN ‘22 
SHOWN 


Case Drawings 


M5-45WR22, M5-45WR28, M5-60WR28 


00.675 x [175 MAX. 
(2 PLCS) 


WR-22 WAVE GUIDE 4-40 UNC-2B THRU 
MOUNTING HOLE (4 PLCS) 
PATTERN 


M5-45WR28 


M5-60WR28 
<< 153 >| 0, |<— 


MOUNTING 
SURFACE At 


1,000 


¢ 6-32 UNC x .20 DP MIN 
(4) HOLES AS SHOWN 


* NOT USED ON M5-60WR28 


WR-28 WAVEGUIDE Fd 


GROUND 
TERMINAL 


-125 


MOUNTING HOLE PATTERN 


NOTES (UNLESS OTHERWISE SPECIFIED): 


Is 
a 


3. 


4. 
5. 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 
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DIMENSIONS ARE SPECIFIED IN INCHES 


TOLERANCES: xx +.02 
xxx + .010 


DC CONNECTIONS ARE 0.030 DIA. PINS AND ARE AS 
REQUIRED BY SPECIFICATIONS 


LABEL PER MIL-STD - 130 
POLARITY OF FM AND TUNE IS SHOWN ON LABEL 


Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 


Case Drawings 
QAVANTEK M3 and M5 with Option B, M4 with Option A 


M3 AND M5 WITH OPTION B 
MU-METAL SHIELD — 002 


MOUNTING 
SURFACE 


———— — — — — 


=- 


COTTA Tem 


SV OR 
NO CONNECTOR 
AS REQUIRED 


0.45 OR 0.60 


TERMINAL 


+15V 


areata 

(4) HEATER 

RF CONNECTOR ie 
(SMA) 


1.30 B.C. DIA 


WEIGHT (MAX) 19 OZ. (M3 WITH OPT B) 
21 OZ. (M5 WITH OPT B) 


M4 WITH OPTION A 


SV OR 
NO CONNECTOR 
AS REQUIRED 


+15V ~ 1.18 
LS 


RF CONNECTOR 
(SMA) 


WEIGHT (FAAX) 16 oz. 


ee NOTES (UNLESS OTHERWISE SPECIFIED): 
(4) PLACES 1. DIMENSIONS ARE SPECIFIED IN INCHES 

2. TOLERANCES: xx +.02 

xxx + .010 
3. DC CONNECTIONS ARE 0.030 DIA. PINS AND ARE AS 
REQUIRED BY SPECIFICATIONS 

. LABEL PER MIL-STD -130 
5. POLARITY OF FM AND TUNE |S SHOWN ON LABEL 


> 
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Case Drawings 
QAVANTEK MALT, MA-2. MA 


SMA PACKAGE WITH OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 


31 TYP. 
SPACER 


482 


.099 DIA. THRU 
(4) PLACES 


CASE TYPICAL 
TYPE WEIGHT 


163 


| GERALD TPES TY PND FTN IAL ADVE RE DANES MERE ERS SS DEES ARLE CAN AFRO IBN TG EIN INES PIO TY UE ET ETE ESS LITT I VIE BE NEMS IOI OMEN SEE AEE AA EERE R LSE IEL PBII AENEID EER ATTIRE DLL! BET LLIN GEREN AEA RTT EREREL LEAL ENE BITTE GBA 
Avantek, Inc. .» 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld ealee office for further Information. Listings are In the back of this Data Book. 
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NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: XX +.02 
XXX +.010 
3. USE CONNECTOR KITS SK-001 AND SK-002 


An, AVANTEK Case whee 


SIDE 
MOUNT 
4 40UNC 2BXI .160 
MOUNTING V PLES) 
SURFACE 


0.126 | 
0.125——_> 
0.82——>| 
(4 PLCS) 
0.40 
(MAX.) 


BOTTOM MOUNT OPTION 
(MUST BE SPECIFIED ON ORDER) 


4-40UNC 2B X J .150 
CS 


NOTES: (UNLESS OTHERWISE SPECIFIED) 
1. DIMENSIONS ARE SPECIFIED IN INCHES 


2. DC CONNECTORS ARE .030 DIA. PINS AND 
ARE REQUIRED BY SPI:CIFICATIONS 


LABEL PER MIL-STD-130 
POLARITY OF FM AND TUNE IS SHOWN ON LABEL 


(5) S OR B AFTER MODEL. NUMBER 
TO INDICATE MOUNTING SURFACE 


SIDE MOUNT AV-XXXXS 
BOTTOM MOUNT AV-XXXXB 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further Information. Listings ars In the back of this Data Book. 
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Case Drawings 
QAVANTEK oe 


SMA PACKAGE 


42 


RFI FILTER 
DC CONNECTOR 


21 TYP. 


ee ee 
SMA JACK = G 


SPACER 
CONNECTOR P/N NOTE K 
(.100 THICK, TYPICAL) 


PIN PACKAGE a : 
.224 <i <— — 


\ .094 DIA. THROUGH 


MOUNTING HOLE 
(4) PLACES 


2-56 UNC-2B x .110 DEEP 
(4) PLACES 


NOTES (UNLESS OTHERWISE SPECIFIED): HERMETIC GLASS-TO-METAL 
1. DIMENSIONS ARE SPECIFIED IN INCHES FEEDTHROUGH (2) PLACES 
2. TOLERANCES: xx +.02 

xxx + .010 


case| DIMENSION | SPACER | weicht 


welaTetejoTetr{eyats | «| MAXIMUM 
[ov-10[ seo | ¥69] .06[ e72 [aa] 004 02 [0 | 49 |soo-caoia5| 2002. 


[ooze] 7s [r9e]i35]17|17e0[ coe] 2 | eo [ so peoazeae] —260r 


NEO ST EPI SINS SETAE RI RBM AL NO Ha ST GIS PO EIT 2 IST TINE LAT TEE CIENT LER ST SII ALLELE LETL STL EIDE DLE LE II CIEE LILLIE LLL IE LOL LIESI GD EEA ADGLBE SEN LINDE ALPE DEE EEE LE LESS LS LEGS DEP EEE SEPT LED OE AE 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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Case Drawings 
QAVANTEK OD-12, OD-22 


SMA PACKAGE 
DC CONNECTOR 
i 
212 
SMA JACK SPACER TYP 
CONNECTOR P/N NOTE K 
100 THICK ) 
TYPICAL 
PIN PACKAGE 224 10 a 
TYP | 
A Typ 
PF our 
| \ 004 DIA. THROUGH 
MOUNTING HOLE 
——- E ~ (4) PLACES 
2-56 UNC-2B x .110 DEEP 
(L) PLACES 
015 DIA. 
TYP 


NOTES (UNLESS OTHERWISE SPECIFIED): HERMETIC GLASS-TO-METAL 
1. DIMENSIONS ARE SPECIFIED IN INCHES FERS THROUGH (4) PACES 


2. TOLERANCES: xx +.02 
xxx + .010 


case] CIMENSION =| SPACER | eign 
WweEIaTeTo.e]e]Fl[e]m[s) «| MAXMUN 
[oo-ta| 590 [7.63]-072| 1.06 [r4aa| ooa | 02 | 72 60 [peo ozeiss 


ooze ors [sel v7]i95] re oes] 90 er 70 [noose 


ER TARA SS AD EES EO EEE BELL NEI Ee AE RD SE EES NOE DLT ORE AEP NL TRE ALL LE, EAI LE ICS BE FOERSTER eV Lit ETERS AES BTS A EE EE BS OL OETA (9 LI Se AR Se ee EE 
Avantek, Inc. ~. 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings ave In the back of thie Data Book. 
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Case Drawings 
QAVANTEK OD-40, OD-50, OD-60, OD-70, OD-80 


SMA PACKAGE 


F (THRU HOLE 
DIAMETER) 


| tw 
LS) 


RFI FILTER 
DC CONNECTOR 


SMA JACK a G -21 TYP. 


CONNECTOR 
(2 PLACES) 


CASE WEIGHT 


wee x Telelolelrlela| “XM 
naan 


aa 40 Obsolete — See OD-60 
Obsolete — See OD-70 


ee tet ae 
[oo70| so {a7s{eo[ise{2ss[ volise 1.38 


[oo-00| 275 +.56]125] 17] 1.706] 004] 50 | o[ 25en 


TSE DIALS AIG AP LOR ORT EAE TNL LE EE EL FTES LN EI ES EAE FRA SOLE EAE IS AT TLE E UY ELE MEDEA OT 8 T a A ISS iE PTE PII BE IEE Se STP ne eine area oT STE tel Sen A dina nt Tas a ahi at ce LE OS I RO SS EL: LTE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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Case Drawings 


QAVANTEK cit Core os 
Apnea URES RTF Shad ARR he A RS RE CENTER ONE ROE 


SMA PACKAGE 


tt 


A TYP 


32 


42 
RFI FILTER 
DC CONNECTOR 


SMA JACK - G 


CONNECTOR 
(2 PLACES) 


case] MENSION | Welt 
ra TeTeTo tele Teta Ta | ON 


| OD-42 | 42 Obsolete — See OD-62 
Obsolete — See OD-72 
CPSP i Td 
|op-72| 80 | 2.75] 1.60|1.38 | 2.53] 120|138| 98 | 79| 5.502. | 
jop-82| 675 | 1.98] 1.35]1.17|1.795| 094] 99.675] 70 | 3.102. | 


F (THRU HOLE 


STEER TELE ELLE INSPIRING EO LEE SEM TE ETE IRIE LEP II SEL DP IL CE POLLO LLL LE LE LIE IDOLS DY RRR LE A PRO LE LE ELAS LIR LEDS DEE NEL, | ELS RD PELE LOOT RIOREN, AGS OTAGO AE SIE TE LTE A AEA LITE LITLE, Wi BE RT aE EER TRIE EY SE ERATE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 ~. Contact your local representative, dietributor or field sales office for further Information. Listings ara in the back of this Data Book. 
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D AVANTEK Case cg 


SMA PACKAGE 
=" Fe 
| 
vr {ii 
CONNECTOR 
(2) PLACES aes | 
SPACER MOUNTING 
07 oneiiee SOLDER PIN 
yt |<--750>| GOLD PLATED 
—— BERYLLIUM COPPER 
RFI FILTER 
DC CONNECTOR 
PIN PACKAGE 


13-—— 
< .68 >|, voc 


66 
Pw et 


MOUNTING 

SURFACE HERMETIC 
GLASS-TO-METAL 
FEEDTHRU 
(3) PLACES 


MOUNTING HOLE 
.10 DIA. THRU 
(8) PLACES 


“CN aA FER SS A IIR TNE IS SGP ESTER ESET PRL WS IE TEE WUE SS EE AL RS OE PE BE RSS PR SE RE BRO De AS IN AEA AE LE EE NIE WNL A SE REE LEE DELTA LEE LT, 2 BSCS EES OEE CELESTE ELLE LD ELLIE) 
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QAVANTEK Case Drawings 


.25 xX .25 PLANARPAK™ SURFACE MOUNTED COMPONENTS 


015 + .010 
(8) PLCS. 


-110 + .010 |<¢@— 


015 
010 (4) PLCS 035R 


(4) Ples. 


DETAIL "A" 
(for PP-25 only) 


NOTE: Certain high frequency models have 0.010” lead widths TYPICAL WEIGHT .21 GRAMS 


PLATING OPTIONS 


[-001 | Gold Lidand Gold Leadframe 
[002 | Gold Lid and Nickel Leadframe 
[003 | NotUsed 
[004 | NotUsed 
[005 | Gold Lid and Pretinned Leadframe_ 
[006 | NotUsed 


NOTES: 1. For all products with performance under 6 GHz, 
plating option will be -005 unless specified. 


2. For all products with performance over 6 GHz, 
plating option will be -001 unless specified. 


PIN DESIGNATION 
NUMBER| 1 | 2 | 3 | 4 | 
(PP25F | RFw | Voom 
pp25S [Js | Voom |e | oo 
Pe-2600 | Fa | Voom 


NOTES (UNLESS OTHERWISE SPECIFIED): 


1. DIMENSIONS ARE SPECIFIED IN INCHES 

2. TOLERANCES: xxx + .005 

3. LEADS ARE FOR TESTING ONLY AND MAY BE 
TRIMMED FLUSH AT TIME OF INSTALLATION. 


Recommended Assembly Procedure 


1. Chemically clean the PC board and the unit to be mounted using a vapor degreaser or acetone followed by an isooropol alcohol wash. 
Do not use ultrasonic cleaning. 

2. Mask the backside of the PC board to prevent solder from reflowing through the plated thru-holes causing a rough ground plane sur- 
face. A suggested masking material is 2 mil thick Kapton@ film with silicone adhesive back (Permacel part #P-222). 

3. Apply solder cream (suggest Multicore SN62PRMABS or equivalent) using screen printing techniques or careful hand application. A 
layer 4 to 6 mils thick is adequate. . 

4. Reflow of the unit to the board may be done in Siriak ways. Using a hot plate is one of the most simple. During reflow, pressure (with a 
clamping arrangement) on the unit is recommended, but not absolutely necessary. Absolute maximum reflow temperature is 260°C for 
not more than 10 seconds. 

5. melon ind reclean the unit using the ea haa given in step one. Make sure that a flux remover is used which is; appropriate for the 
type of solder cream used (Multicore PC81 is the recommended flux remover for the above mentioned cream). 


It should be noted that there are many alternatives for component attachment. This procedure has been found to be simple and effective. 
For more detailed instructions on how to use PlanarPak Products, please see the application note “Using PlanarPak Components” on 
page 14—39 of this Data Book. 


ED A SRA TIE DE BAIT MLE SEL IS ES ABD LIES ESI AL SLID EE OT ETI LEE I EAL SR EES CONS BSE a SS A i SR LD I EER ERROR OE RETR 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK Case Drawings 


.375 X .375 PLANARPAK™ SURFACE MOUNTED COMPONENTS 


.050 + .010 


-150 + .010 |< 


,010 (4) PLCS 


DETAIL "A" 
(for PP-38 only) 


TYPICAL WEIGHT 0.5 GRAMS 


PLATING OPTIONS 


[001 | Gold Lidand Gold Leadframe 
/-002 | Gold Lid and Nickel Leadframe 
[003 | NotUsed 
[-004 | 
|-005 | 
[-006 


CASE 
NUMBER} 1] 2) | 3 | 4 


Not Used 


Gold Lid and Pretinned Leadframe 


NOTES: 1. For all products with performance under 6 GHz, ; 
plating option will be -005 unless specified. eae ee ee er 
2. For all products with performance over 6 GHz, 1, DIMENSIONS ARE SPECIFIED IN INCHES 


2. TOLERANCES: xxx + .005 

3. LEADS ARE FOR TESTING ONLY AND MAY BE 
TRIMMED FLUSH AT TIME OF INSTALLATION. 

4. N/C = NOT CONNECTED 


plating option will be -001 unless specified. 


Recommended Assembly Procedure 


1. Chemically clean the PC board and the unit to be mounted using a vapor degreaser or acetone followed by an isopropol alcohol wash. 
Do not use ultrasonic cleaning. 

2. Mask the backside of the PC board to prevent solder from reflowing through the plated thru-holes causing a rough ground plane sur- 
face. A suggested masking material is 2 mil thick Pe ei film with silicone adhesive back (Permacel part #P-222). 

3. Apply solder cream (suggest Multicore SN62PRMABS or equivalent) using screen printing techniques or careful hand application. A 
layer 4 to 6 mils thick is adequate. 

4. Reflow of the unit to the board may be done in many ways. Using a hot plate is one of the most simple. During reflow, pressure (with a 
clamping arrangement) on the unit is recommended, but not absolutely necessary. Absolute maximum reflow temperature is 260°C for 
not more than 10 seconds. 

5. nae pe reclean the unit using the procedures given in step one. Make sure that a flux remover is used which is appropriate for the 
type of solder cream used (Multicore PC81 is the recommended flux remover for the above mentioned cream). 


it should be noted that there are many alternatives for component attachment. This procedure has been found to be simple and effective. 
For more detailed instructions on how to use PlanarPak Products, please see the application note “Using PlanarPak Components” on 
page 14-39 of this Data Book. 


| PAR PST FAT Th PLL CAAT BE aC BER BOT I LIE RLS PRY SR ek SEE APES RS DSS TB Bae WL AD DW Fie’ BP Sn a NAS a as PL SD HE EE PC a ELL Pb AL RE ATT DAS LINES DINE AL, BSW PUD OL ALN OE GEBL EA ALE TER AEE EB AEE SELES 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field salee office for further information. Listings are in the back of thie Data Book. 
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QAVANTEK Gate Piawing: 


4x .8 PLANARPAK™ SURFACE MOUNTED COMPONENTS 


-150 

+.010 
006 035 R 
004 


i+ .400 -~ (10) PLACES 
‘oe VEG = i = 010R 

a, Om (10) PLACES 

hay gs DETAIL "A" 


-100 
(8) PLACES 


-100 
; (16) PLACES 
-800 
015 
(10) PLACES 
_v 
‘ .030 
(9) PLACES 


015 —> <- 


REF. TAB 


TYPICAL WEIGHT 1.1 GRAMS 


PLATING OPTIONS 


/-001 | Gold Lid and Gold Leadframe 
/-002 | — Gold Lid and Nickel Leadframe 
| -003_| 

-0 


NOTES (UNLESS OTHERWISE SPECIFIED): 


1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xxx + .005 


Gold Lid and Pretinned Leadframe 


[-005 | 
(006 | NotUsed 


NOTES: 1. For all products with performance under 6 GHz, 
plating option will be -005 unless specified. 


2. For all products with performance over 6 GHz, 
plating option will be -001 unless specified. 


Recommended Assembly Procedure 


1. Chemically clean the PC board and the unit to be mounted using a vapor degreaser or acetone followed by an isopropol alcohol wash. 
Do not use ultrasonic cleaning. 

2. Mask the backside of the PC board to prevent solder from reflowing through the plated thru-holes causing a rough ground plane sur- 
face. A suggested masking material is 2 mil thick a yates film with silicone adhesive back (Permacel part #P-222). 

3. Apply solder cream (suggest Multicore SN62PRMAB3 or equivalent) using screen printing techniques or careful hand application. A 
layer 4 to 6 mils thick is adequate. 

4. Reflow of the unit to the board may be done in many ways. Using a hot plate is one of the most simple. During reflow, pressure (with a 
clamping arrangement) on the unit is recommended, but not absolutely necessary. Absolute maximum reflow temperature is 260°C for 
not more than 10 seconds. 

5. beet reclean the unit using the procedures given in step one. Make sure that a flux remover is used which is appropriate for the 
type of solder cream used (Multicore PC81 is the recommended flux remover for the above mentioned cream). 


It should be noted that there are many alternatives for component attachment. This procedure has been found to be sinple and effective. 
For more detailed instructions on how to use PlanarPak Products, please see the application note “Using PlanarPak Components” on 
page 14-39 of this Data Book. 
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Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK Camp. Dopengs 


SK-003 SLIP-ON SLEEVES 


VIEW AA 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 

xxx + .010 


Lo SSE ERA ES TE RATE ESE OS TE ES RIT IE IAG TEPER BES EE OE ILL LE TEE RIEL 5S NE EE FOE VATE BD BE BNE LETS BEALE LIPS IDIOT VOELELAE LS LLP LLOLCE ED SEBEL ECR ILE INL TI ALLELE NSE NT LOPES 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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O\AVANTEK ise mage 


SMA PACKAGE 


630 


.079 DIA. THRU 
(6 PLCS) 


PIN PACKAGE 


1p > 
.10 TYP 15 TYP 


.265 3 PLCS 4 PLCS 
+010 TYP —> ( ( 


tee 
190 [as © &) — 


KOK 0s #2-56 UNC- ‘ 018 | 
095 2B x .10DP 018 pia (3 PLCS) 018 bia (4 PLCS) 


+010 (6 PLS) 015 


OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 


1-72 UNF- 
2B THRU 
(2 PLCS) 


WEIGHT WITH CONNECTORS AND SPACER = 14.5 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 6.5 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 

1. DIMENSIONS ARE SPEGIFIED IN INCHES 

2. TOLERANCES: xx +.02 

xxx + .010 

3. CLEARANCE HOLE FOF! #1-72 UNF-2A x 5/16" 
FOR MOUNTING OPTIONAL SPACER PLATE. 

4. SMA CONNECTORS OPTIONAL SHOWN FOR 
DIMENSIONAL PURPOSES. 

5. USE CONNECTOR KITS SK-005 AND SK-006 


RAE 2 BESO EE TRIE LEE ET 8 TASSELS AAP BE EIR DIL OOD LOE DIOL OP BS ENE SLI LDA GI PLDT DINED AD IESE EAE EES TE LOI is CAE GO. STEELE IGE EGF RRA i SEE IEE LENA i Ate ARIES a EEE DEERE We RL I Lede BOR el GA 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK ane ea 


SMA PACKAGE PIN PACKAGE 


.015 DIA 
-10 TYP > 
-079 DIA. THRU 


(8 PLCS) 


107 


335 
335 
SMA 
FEMALE 
018 DIA. 
TYP (6 PLCS) 


2-56 UNC-2B x 
-12 DP (8 PLCS) 


OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 


1-72 UNF-2B 
THRU (4) PLCS. 


-_— 950 nd | 


-107 TYP. | 
(8) PLCS. 


079 DIA. THRU 
Vd (4) PLCS. 


WEIGHT WITH CONNECTORS AND SPACER = 32 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 17.5 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 

1. DIMENSIONS ARE SPECIFIED IN INCHES 

2. TOLERANCES: xx +.02 

xxx + .010 

3. CLEARANCE HOLE FOR #1-72 UNF-2A x 5/16" 
FOR MOUNTING OPTIONAL SPACER PLATE. 

4. SMA CONNECTORS OPTIONAL SHOWN FOR 
DIMENSIONAL PURPOSES. 

5. USE CONNECTOR KITS SK-009 AND SK-010 


PL EW Ss IS ATL TAT AS RIE TS ET IRR BES ISLES SE IGS LD PE PLT ERS REM MII BE DES BE EET SEINE LF LEST EIIS INES OEE SIRI ENC PE LY AES DERE EE a GARONNE ATID I I PEASE RE EE IER EEE SITE IGINLA LRT DEVE 
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16-39 


/n, AVANTEK Case oe 


SMA PACKAGE 
079 DIA. THRU SMA 
(4 PLCS) FEMALE 
NOTE 3 
PIN PACKAGE 
465 
TYP 


#2-56 UNC-2BX.10DP 


[Ld 


1-72 UNF- 
2B THRU 
(2 PLCS) 


WEIGHT WITH CONNECTORS AND SPACER = 11.5 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 5.5 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 

1. DIMENSIONS ARE SPEC!IFIED IN INCHES 

2. TOLERANCES: xx +.02 

xxx +.0710 

3. CLEARANCE HOLE FOR #1-72 UNF-2A x 5/16" 
FOR MOUNTING OPTIONAL SPACER PLATE. 

4. SMA CONNECTORS OPTIONAL SHOWN FOR 
DIMENSIONAL PURPOSES. 

5. USE CONNECTOR KITS SK-005 AND SK-006 


SEL NT URE LE ET ETT PF EOE IEEE SE TRE SLE LE LEO EO LT LIES CIEL EEE IE PE GLED ILE SIE LEE DAN ELLOS SIL EEL LBL SCTE ESET EEIEE TEC AL LIL IIIT, PLAGE EASE RABEL LEA AIRE ATS SABI SERGE IGE SILO ELIA ENN RENE EE EE ON STOLE ELI 
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(n, AVANTEK Case cee 


SMA PACKAGE WITH OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 


4x 0.004 THRU 
(MOUNTING HOLES) 


—+| 0.297 ian 


-0475 + .002 


| fe 


Mma. 1DIm 


MOUNTING 
SURFACE 


PIN PACKAGE 


A 
0.275 (2X) 


0.095 


—- WEIGHT WITH CONNECTORS AND SPACER = 32 GRAMS 


WEIGHT WITHOUT CONNECTORS AND SPACER = 22 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): oo 


1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 
xxx + .010 


LEA APE TEL SELENE LIEN DS Sai IOS OOS EDL AEE ERE CR I BES: EL NSE PAG AB EDR ES «Pa EERE AAA GEE BE. EEL SEB EILE ONL ION PLIES DEE LEDS A RE LENS IDLE I AL HEE PE AEDS BALE SLA ENT ABD, BS NY LEE LEDER OEE PLIES P PLL LE BEE TONLE AED SE EES EES 
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n, AVANTEK Case pels 


PRODUCT MARKING 
mo AREA 


- 890 


DC INPUT 


SMA JACK (FEMALE) 


(2) PL GND 


2-56 UNC-2B x .15 DEEP 
THREADED INSERT 


TYPICAL WEIGHT WITH CONNECTORS = 21.5 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 

xxx + .010 


2K ASS Pa PS MR NSE SEO Te SS TS EE EES OTIS FD ERLE OE ELLE PN INDE OEE LITE ITN TL LS SOLOS RE LOI NOTED IE ELE LA SOE EIT LEE TEER INE LITT CLE LEES ITT SA DEAE ICR ONE LERE LEIA DELS AERATED 
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QAVANTEK aaa 


0.125 DIA 
4 PLACES 
GROUND 
TERMINAL 
ae | <— 375 gon —55 
RF in mene Dc INPUT 
\ 4 De 
0.84 
0.49 
RFouT 
CONNECTOR 
2 PLACES 


APPROX. 


CASE 5 WEIGHT 


0.187 NOTES (UNLESS OTHERWISE SPECIFIED): 


2 TOLERANCES: wx202 
CONNECTOR OPTIONS: SMA, N, TNC, BNC ace & O10 
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/n, AVANTEK Case Drawi ne 


SMA PACKAGE WITH OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 


X .10 DI 


MTG. HOLE 
.070 DIA. THRU 
| 456 ——— 
! NNN 
oe THT ODO 1) 


OPTIONAL 
SPACER 


- + .015 TYP. 


| 4 
yd 


PIN PACKAGE 


112 


eas 
.012 PIN DIA 


WEIGHT WITH CONNECTORS AND SPACER = 22 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 12 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: »xx +.02 

xxx +.010 


LGR RCE ST RE OS FES EET FSR BA EEL LED IEE LL PNG ELLE TEENA LEILA LL IEE, LAL IE NS PE LED EOE A, OLLIE LE NE IDET LE POLE EGRET LE EERE IOA LEBEL LE AE PEELE ONCE ENE DEOL EV CLE EARL LE EAE ELEMIS DEL ELOISE GEIL 
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Case Drawings 
TFW 


SMA PACKAGE WITH OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 


O 333 .636 .939 1.272 


i .090 
412— ' 
.224 —— 

OPTIONAL SPACER 


WEIGHT WITH CONNECTORS AND SPACER PLATE = 71 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER PLATE = 64 GRAMS 


PIN PACKAGE QO .333 .636 .939 1.272 
NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 
xxx +.010 
DLT LR EL aS TE SE LA TL SETS LL ESS EN RL STG LS ETS EE LENE I NET ETE RS TE LL ES LE A TS A ODT NEEDS EE LE LED ENTE SLIT DE DEE DIE ITE) 
Avantek, Inc. +» 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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OAVANTEK 


Case Drawings 
TO-3 


Avantek, Inc. . 


22 MIN ” 


TT | ase 
iz 


“y DIA 
1.537 768 


ea 


GROUND 
(CASE) 


VCONTROL 


APPROXIMATE WEIGHT 14.5 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE: SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 

xxx +.010 


481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, dietributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK Tosa TO 


TO-8F 


175 


+.002 
.017 ay 001 
50 450 
DIA DIA MAX 
- 0.22 
MIN 
APPROXIMATE WEIGHT 1.7 GRAMS 
TO-8M 
—?| .200 
+.002 GROUND 
017 - 001 


CASE 
GROUND 


APPROXIMATE WEIGHT 1.7 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 

xxx + .010 


BL YAR ae Se ERENT SA AS SEAR SS A RINE ATPASE ET NE TE A HOE ALLA ARIES AREER ALES BBA LZ PRET SEER LILO LE OLE LAS EE TSE AEG EDEL ESE Bt MOEPE IA SOLES AEE IEE SLM ELINA ELIE DEN ELLEVE DS ELLIOT ELLA AVN SEP ACES: 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field eales office for further information. Listings are in the back of this Data Book. 
16—47 


Case Drawings 
QAVANTEK 70-87, TO-8U 


TO-8T 


200 7 
+.002 GROUND 
017 *501 
50 450 - (@ 
DIA DIA MAX + 
CASE 
GROUND 


_ 0.22 _ Vt 
MIN 


APPROXIMA‘E WEIGHT 1.7 GRAMS 


NOTES (UNLESS O'THERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 


2. TOLERANCES: xx +.02 
xxx +.010 


TO-8U 


GROUND 


RF out 


CASE 
GROUND 
a 0.22 : 
MIN vt 


APPROXIMA’ E WEIGHT 1.7 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARI: SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 

xxx +.010 
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QAVANTEK Case Drawings 


<——_ 


17 |< 
.017 GROUND 
| i RF OUT 
50 45 
DIA DIA 


CASE 
GROUND 


+ 2 


APPROXIMATE WEIGHT 1.7 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 

xxx +.010 
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Case Drawings 
QAVANTEK TO-12, TO-39 


TO-12 
— 
370 4 LEADS ; 
= CF 019 pa, 
.016 
—S , 
GROUND 
RFour 
SEATING 
PLANE 045 
029 
APPROXIMATE WEIGHT 1.7GRAMS *NOTES (UNLESS OTHERWISE SPECIFIED): 230 
1. FOR GPD-405 (TO-12T CASE) THESE DIMENSIONS ARE: -555 
2 DIMENSIONS ARE SPECIFIED IN INCHES ° 
TO-39 


| a 
3 LEADS 
Cc] .019 
0160/4. 
GROUND 
034 
SEATING saad 
PLANE hae 
029 


Te APPROXIMATE WEIGHT 1.7 GRAMS DIMENSIONS ARE SPECIFIED 'N INCHES 
diet 
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/n, AVANTEK Case ee 


50D 
OUTPUT 
.200 
MAX | « GROUND 


7 


re 
ec 


OUT 


+TUNING 
VOLTAGE 


APPROXIMATE WEIGHT 5.0 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): ae 


1. DIMENSIONS ARE SPECIFIED IN INCHES 


2. TOLERANCES: xx +.02 
xxx +.010 
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Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, dletributor or field sales office for further information. Listings are in the back of this Data Book. 
16-51 


- Se ot oes 
‘ we 
ES poecenrey Re od & . s Z 
F consaseosones: 
AEA, %, 
ateeconene Eres eer 
: bei ses 
Ba aaaaal AS Ss 
pee 
seeceeen @ ss 
sececoatey 
_Seternnrooronowneononnncese ‘seogenees ot 
% cae 
ee i af < x 
eat ORS Newer, 
Stren 
Spneonesonereotes 908 ARRON 
oO ~~ wy 
Eee secon 
Banal nnd we 
ae 
poi orcennenenannn 
ee senate 
one 
wenn ed = 
AR AS 
sone Guan EE 
Sa eee 
woop. eg sencinene, 
Ss sreMNAR ORR 
ie woomtonone = 
Se reveeoone: S 
oe 
cena: 


pe 


se 


Ove 


é, 


ee ltaedaay 


HIGH RELIABILITY SCREENING 


INTRODUCTION ..............+2+22+-+- 17-2 
AVANTEK “R” SERIES ................ 17-3 
PE Main AR EERO wee ow SO 


THERMAL CHARACTERISTICS 


and MAXIMUM RATINGS . 17-8 


QAVANTEK 


INTRODUCTION 


First and Foremost, Built for Reliability 


All Avantek® hybrid components are reliable by design. They 
are built with pre-qualified components using state-of-the-art 
process technology. All active and passive components used 
in them are supported by a comprehensive internal control 
and documentation program. Avantek has maintained lot 
processing traceability records for all fabrication processes 
beginning with the first UTO Series amplifier manufactured in 
June, 1970. Standard production procedures include the 
collection of lot performance data and subsequent user- 
experience monitoring. Inventory control of all components, 
including the wafer qualification of Avantek-produced semi- 
conductors, assures lot-to-lot repeatability. These hybrid 
products are backed by an extensive research and develop- 
ment effort to ensure the optimum quality, performance and 
reliability of all amplifier substrates and transistor die. This is 
all a part of in-production procedures for standard products 
that do not require additional high-reliability screening. 


Avantek thin-film hybrid substrates start out as select-grade 
ceramic wafers, chosen for both electrical uniformity and 
surface finish. Thin-film circuitry is deposited using advanced 
RF sputtering technology in a high-vacuum system, and multi- 
layer metallization is used throughout to combine excellent 
adherence to the ceramic substrate with optimal electrical 
performance. All circuit conductors—including RF indica- 
tors—are fabricated with a top layer of high-purity gold for 
excellent conductivity and corrosion resistance, and to assure 
reliable bonds to interconnecting wires and to the eutectically- 
attached chip components. All resistors are thin-film tantalum 
nitride treated at a high temperature for stability and, in many 
amplifier modules, automatically laser-trimmed to within t2% 
of the design value. 


Circuit patterns are defined by high-resolution photolithog- 
raphy capable of producing consistent 1-mil line widths and 
0.5-mil line spacing. This makes the circuitry repeatable and 
consistent, as well as eliminating the possibility of component 
failure due to insufficient conductor widths and excessive 
current density. 


All interconnections between the chip components and the 
circuit, as well as between the circuit substrate and the RF and 
DC connection pins on the package, are made with 
thermosonic-bonded gold-alloy wires. Many of the modules 
are built on computer-controlled wire-bonding equipment 
which provides extremely consistent loops and bonds as well 
as making the production faster and more efficient—other 
units are manually wire bonded by highly skilled, well-trained 
operators. 


Reliable by Design 


From the beginning, Avantek chose thin-film construction for 
its microwave hybrid products because of the performance 
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Screening 


capability and the inherent reliability of this construction tech- 
nique. With over 20 years of thin-film hybrid experience 
Avantek has perfected the design and processing of these 
thin-film modules. Using the most reliable metal systems 
available and state-of-the-art processirig equipment, Avantek 
produces all modules with long-term reliability in mind. All new 
designs are thoroughly tested and analyzed for reliability 
before being released to production. 


Process Control 


Since Avantek produces virtually all of its own transistor die, 
thin-film circuits and MOS capacitors, total contro! over the 
quality and reliability of each circuit component through all 
processing steps is assured. A modern system of material 
control, using computer tracking and bonded stores for key 
components, ensures rigid control through all operations. 
Traceability down to starting material is maintained for all 
components and, in the case of purchased items, to unique lot 
numbers. Each material lot is extens\vely qualified through 
actual production builds before being committed to volume 
production. 


Avantek Semiconductors 


Avantek semiconductors have proven themselves in some of 
the most critical microwave applications and are extensively 
used in military communications, radar and ECM/EW/ESM 
systems as well as in equipment operating on board orbiting 
spacecraft. 


Avantek semiconductors are fabricated! with a gold and refrac- 
tory metal system with proven excellence in junction/contact 
performance, bond strength and freedom from current- 
induced metal migration under high current and temperature 
conditions. The present Avantek gold-based metal system 
produces uniform metallization in the 1 4m width range and 
assures complete coverage of even abrupt contours on the 
surface of the chip. Even GaAs FET gate structures are gold 
metallized to eliminate the corrosion, intermetallic growth and 
burn-out problems associated with some metal systems. 


Avantek uses a self-aligning nitride/oxide process to define 
the locations of active regions of bipolar transistors. This 
process eliminates the performance variations caused by 
minor misalignment of the photo masks used in processing 
and allows the production of precise 0.5 um geometries. lon 
implantation, diffused bias resistors, and both arsenic and 
phosphorous doping of bipolar transistors emitters provide 
device literally customized to provide performance and 
reliability in the modular amplifier application. 


And, to assure the reliability of these transistors, all process- 
ing and manufacturing steps are monitored using rigid quality 
control. 


- Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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Program Management 

The Modular and Oscillator Components Division maintains a 
Program Office to provide service to customers with special 
requirements, and to maintain data on product reliability. 
Working closely with manufacturing, engineering and the 
Quality Department, the Program Office plans, directs and 
monitors the product flow for products which require special 
handling. Each order is reviewed upon receipt and individually 
documented to ensure that all processing is done to the 
customer’s requirements. 

In addition, the Program Office is responsible for periodically 
conducting tests on key products to maintain up-to-date files 
on quality and reliability characteristics. In many cases, 
generic data is available on representative products for 
qualification by similarity. 


MTBF 


The stringent screening of Avantek modular components 
yields Mean Time Between Failure (MTBF) calculations of 
hundreds of thousands of hours under the most severe condi- 
tions. This reliability reflects the construction, screening, 
handling and rigid process controls employed by Avantek in 
the manufacture of components. The following MTBF analy- 
sis data for the listed screened units is based on 
MIL-STD-217E. 


MTBF calculations on oscillator products can be provided 
upon customer request. Specific calculations are done on a 
case-by-case basis. 


“R” SERIES — MODULAR AND OSCILLATOR COMPONENTS 


Avantek “R” Series Screening was developed over 20 years 
ago to satisfy a market for screened thin-film amplifiers and 
oscillators. The “R” Series processing has proven to be an 
effective screen for increasing reliability and reducing infant 
mortality. 


TO-Products “R” Series 


We now offer this cost and time effective approach on the fol- 
lowing product lines. It is specified by adding an “R” suffix to 
the unscreened standard Avantek model number 
(example: UTO-502R). Typical delivery to be added to the 
standard parts is 3 to 4 weeks. 


Test Method Reference MIL-STD-883 Condition 

Quality Visual (Note 1) AWS-104355-800 

Pre-Seal Bake T, = 150°C, 2 Hrs., Min. 
Stabilization Bake 1008 B: T, = 125°C, 24 Hrs., Min. 
Temperature Cycle 1010 B: 10 cycles, —55 to +125°C 
Centrifuge 2001 D: Y,, 20 kg’s 

Fine Leak 1014 A 

Gross Leak 1014 C 

Burn-in 1015 (Note 2) B: 168 Hrs., T, = +71° to + 125°C 
Final Electrical (Note 3) 25°C 

External Visual 2009 


NOTES: 1. Internal visual written to meet the intent of Method 2017 MIL-STD-883 for microwave devices. For reference see Avantek procedure 


AWS-01 4355-800. 


2. See specific specification (catalog) for burn-in temperature and bias conditions. Oscillator Tc = 85°C. 
3 


. See specific specification (catalog) for test conditions. 


PlanarPak “R” Series 


Test Method Reference MIL-STD-883 Condition 

Quality Visual (Note 1) AWS-104355-800 

Pre-Seal Bake T, = 125°C, 16 Hrs., Min. 
Stabilization Bake 1008 B: T, = 125°C, 24 Hrs., Min. 
Temperature Cycle 1010 B: 10 cycles, —55° to +125°C 
Centrifuge 2001 D: Y,, 20 kg’s 

Fine Leak 1014 A 

Gross Leak 1014 Cc 

Burn-in 1015 (Note 2) B: 168 Hrs., T, = +71° to + 125°C 
Final Electrical (Note 3) 25°C 

External Visual 2009 


NOTES: 1. Internal visual written to meet the intent of Method 2017 MIL-STD-883 for microwave devices. For reference see Avantek procedure 


AWS-014355-800. 


2. See specific specification (catalog) for burn-in temperature and bias conditions. 
3 


. See specific specification (catalog) for test conditions. 
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“R” Series (continued) 


Avanpak ACT Amplifiers/Oscillators “R” Series 


Test 


Quality Visual 
Pre-Seal Bake 
Stabilization Bake 
Temperature Cycle 
Centrifuge 

Fine Leak 

Gross Leak 
Burn-in 

Final Electrical 
External Visual 


Mixer “R” Series 
Test 


Quality Visual 
Pre-Seal Bake 
Stabilization Bake 
Temperature Cycle 
Centrifuge 

Fine Leak 

Gross Leak 

Final Electrical 
External Visual 


Control Devices “R” Series 
Test 


Quality Visual 
Pre-Seal Bake 
Stabilization Bake 
Temperature Cycle 
Centrifuge 

Fine Leak 

Gross Leak 
Burn-in 

Final Electrical 
External Visual 


Method Reference MIL-STD-883 
(Note 1) 


1008 

1010 

2001 

1014 

1014 

1015 (Note 2) 
(Note 3) 
2009 


Method Reference MIL-STD-883 
(Note 1) 


1008 
1010 
2001 
1014 
1014 
(Note 3) 
2009 


Method Reference MIL-STD-883 
(Note 1) 


1014 
1015 (Note 2) 
(Note 3) 
2009 


Dialectrically Stabilized Oscillator (DSO) “R” Series 


Test 


Quality Visual 
Pre-Seal Bake 
Stabilization Bake 
Temperature Cycle 
Mechanical Shock 
Fine Leak 

Gross Leak 
Burn-in 

Final Electrical 
External Visual 


Method Reference MIL-STD-883 
(Note 1) 


1014 

1015 (Note 2) 
(Note 3) 
2009 


Condition 


AWS-104355-800 

T, = 125°C, 4 Hrs., Min. 

B: T, = 125°C, 24 Hrs., Min. 
B: 10 cycles, —55 to +1:25°C 
A: Y,, 5 kg’s 

A 


Cc 
B: 168 Hrs., T; = +71° to + 125°C 
25°C 


Condition 


AWS-104355-800 

T, = 125°C, 2 Hrs., Min. 

B: T, = 125°C, 24 Hrs., Min. 
B: 10 cycles, —55° to +'|25°C 
B: Y,, 10 kg’s 

A: 5 x 10-7 atm cc/sec, Max. 
Cc 

25°C Tests 


Condition 


AWS-104355-800 

T, = 125°C, 4 Hrs., Mir. 

B: T, = 125°C, 24 Hrs., Min. 
B: 10 cycles, —55 to +125°C 
B: Y,, 10 kg’s 

A 


C 
D: 168 Hrs., T, = +125°C 
25°C Tests 


Condition 


AWS-104355-800 

T, = 150°C, 2 Hrs., Mir. 

B: T, = 125°C, 24 Hrs., Min. 
B: 10 cycles, —55 to +125°C 
A: Y,, 500 g 

A 


Cc 
B: 168 Hrs., T, = +85°C 
25°C Tests 


NOTES: 1. Internal visual written to meet the intent of Method 2017 MIL-STD-883 for microwave devices. For reference see Avantek procedure 


AWS-01 4355-800. 


2. See specific specification (catalog) for burn-in bias—delete burn-in for limiters. Oscillator Tc = 85°C 
3. See specific specification (catalog) for test conditions. 
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High-Reliability Screening 


MOC MTFBs 
MIL—HDBK-217E 
”R” Series Screened Components Only 


Ayr, 90°C Ns, 55°C Ge, 25°C Ayr, 90°C Ns, 55°C 
ATTENUATORS 


792,400 7,868,000 27,810,000 
1,029,000 7,589,000 31,570,000 
896,600 7,342,000 28,330,000 


UTF-030 640,700 6,849,000 25,360,000 
UTF-040 364,300 2,999,000 12,140,000 


DETECTORS 


PPD-2001 1,025,000 8,122,000 42,590,000 
PPD-6002 522,700 3,738,000 21,410,000 
UTD-1000 1,369,000 10,390,000 43,040,000 


GPD AMPLIFIERS (See page 3-235 ) 


UTD-1001 1,417,000 10,470,000 42,720,000 
UTD-2002 657,700 4,865,000 26,150,000 
UTD-2004 173,700 1,676,000 9,909,000 


LIMITERS 
UTL-1001 1,075,000 9,470,000 29,990,000 UTL-1002 1,049,000 9,056,000 28,800,000 


LIMITING AMPLIFIERS 


PPL-504 256,200 1,644,000 6,180,000 UTL-502 505,300 4,259,000 14,110,000 
UDL-502 149,300 1,291,000 4,564,000 UTL-503 1,403,000 9,821,000 38,850,000 
UDL-503 293,200 2,341,000 9,304,000 


MIXERS 


DBX-1824H 95,540 1,111,000 2,204,000 TFX-18075M 1,375,000 12,730,000 55,870,000 
DBX-1824M 109,900 1,177,000 2,318,000 TFX-1824H 540,900 2,175,000 2,802,000 
DBX-185H 187,600 2,019,000 4,050,000 TFX-1824M 548,400 2,180,000 2,807,000 
DBX-185L 227,500 2,184,000 4,351,000 TFX-84H 1,646,000 17,450,000 73,590,000 
DBX-185M 215,200 2,129,000 4,242,000 TFX-184L 1,776,000 18,010,000 78,280,000 
TFX-18075H 1,330,000 12,580,000 54,550,000 TFX-184M 1,739,000 17,830,000 76,580,000 


TFX-18075L___ 1,401,000 12,830,000 56,880,000 

PLANARPAK AMPLIFIERS 

PPA-210 934,000 2,491,000 2,949,000 PPA-1007 1,794,000 11,520,000 55,970,000 
PPA-210 799,500 2,387,000 2,885,000 PPA-1043 705,900 2,247,000 2,856,000 
PPA-253 3,375,000 19,610,000 84,770,000 PPA-1044 662,100 2,218,000 2,839,000 
PPA-509 539,900 4,757,000 14,820,000 PPA-2012 416,600 4,021,000 14,410,000 
PPA-519 632,900 5,290,000 16,680,000 PPA-2013 261,400 2,780,000 9,596,000 
PPA-520 1,701,000 10,710,000 52,360,000 PPA-4132 102,900 1,123,000 3,772,000 
PPA-543 697,700 2,219,000 2,844,000 PPA-6232 92,050 1,015,000 3,480,000 
PPA-544 656,100 2,195,000 2,829,000 PPA-18232 523,800 3,307,000 21,110,000 
PPA-1005 561,200 4,631,000 16,640,000 PPA-18632 47,860 482,500 1,658,000 
PPA-1006 878,600 6,729,000 24,610,000 


NOTE: The MTBFs shown are based on the 7.0 value of m, for GaAs low-noise FETs given in MIL-HDBK-217D (not the reportedly erroneous 0.7 value of MIL- 
HDBK-217E). The failure rates also reflect the use of the 0.24 value of m, for GaAs FETs given in MIL-HDBK-217 tables (not the 0.12 value for JANTXV 
FETs as apparently directed by the hybrid model instructions). 
Key to Environments: Ay = Airborne, Uninhabited Fighter 
N, = Naval, Shelterd 
Gr = Ground, Fixed 


ES RA TR ER SAIS ERE RE, RTE TRS RS EE SSD PEE REL EEE EE ETA ES iy TT ITS SN! IN EP PAR EADIE I BNE AE ASSES ELE BBY RIE DE DALE CTL TER PAE SIE EL NER ALD NEN SITS PG EME LENE 
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SWITCHES 


PPS-010 
SPST 


SPST/DRV 


SPDT 


SPDT/DRV 


SP3T 


827,700 
462,900 
243,800 


Ayr, 90°C 


8,213,000 
8,226,000 
4,032,000 
2,431,000 
1,611,000 
1,320,000 


TO-8 CASCADABLE AMPLIFIERS 


UTO-101 
UTO-102 
UTO-103 
UTO-104 
UTO-210 
UTO-211 
UTO-221 
UTO-222 
UTO-250 
UTO-410 
UTO-416 
UTO-421 
UTO-440 
UTO-441 
UTO-442 
UTO-443 
UTO-444 
UTO-501 
UTO-502 
UTO-503 
UTO-504 
UTO-505 
UTO-509 
UTO-510 
UTO-511 
UTO-512 
UTO-513 
UTO-514 
UTO-515 
UTO-516 
UTO-517 
UTO-518 
UTO-519 
UTO-520 
UTO-521 
UTO-523 
UTO-524 
UTO-533 
UTO-543 
UTO-544 
UTO-545 
UTO-546 
UTO-552 
UTO-554 
NOTE: 


653,900 
564,100 
892,100 
848,400 
1,375,000 
604,000 
689,800 
568,100 
974,800 
957,900 
1,257,000 
448,000 
526,724 
523,897 
437,500 
629,500 
627,400 
1,170,000 
1,165,000 
1,178,000 
624,100 
991,900 
486,500 
957,900 
924,700 
684,000 
1,221,000 
1,649,000 
1,328,000 
1,320,000 
1,158,000 
422,100 
785,200 
1,012,000 
492,300 
1,276,000 
538,800 
693,000 
1,682,000 
1,137,000 
1,103,000 
366,400 
1,483,000 
575,700 


3,284,000 
3,164,000 
3,813,000 
3,725,000 
8,263,000 
2,111,000 
5,568,000 
2,012,000 
5,743,000 
6,271,000 
8,001,000 
3,123,000 
3,032,790 
3,113,198 
1,901,000 
2,101,000 
2,097,000 
7,969,000 
7,436,000 
6,101,000 
4,574,000 
7,344,000 
3,893,000 
6,271,000 
5,989,000 
5,172,000 
7,735,000 


10,210,000 


9,108,000 
8,310,000 
8,102,000 
3,425,000 
6,286,000 
6,548,000 
3,275,000 
8,517,000 
3,876,000 
5,668,000 
9,761,000 
7,651,000 
8,394,000 
1,077,000 
9,297,000 
3,624,000 


Ns, 55°C 


31,370,000 
31,510,000 
18,930,000 
9,617,000 
7,180,000 
6,150,000 


6,140,000 

5,974,000 

6,822,000 

6,788,000 
39,130,000 

2,778,000 
19,930,000 

2,745,000 
26,810,000 
27,100,000 
36,350,000 
12,220,000 

5,856,214 

5,933,502 

2,672,000 

2,842,000 

2,840,000 
30,030,000 
31,930,000 
24,940,000 
15,920,000 
30,770,000 
13,140,000 
27,100,000 
27,660,000 
21,560,000 
36,010,000 
43,460,000 
39,760,000 
37,550,000 
33,780,000 
12,480,000 
23,500,000 
33,320,000 
13,240,000 
33,100,000 
14,650,000 
20,950,000 
43,520,000 
33,440,000 
29,920,000 

1,414,000 
46,020,000 
17,440,000 


G,, 25°C 


SP3T/DRV 


SP4T 


SP4T/DRV 


SP5T 


SP5T/DRV 


UTO-558 
UTO-561 
UTO-571 
UTO-572 
UTO-1001 
UTO-1002 
UTO-1006 
UTO-1007 
UTO-1011 
UTO-1012 
UTO-1013 
UTO-1021 
UTO-1023 
UTO-1024 
UTO-1033 
UTO-1043 
UTO-1044 
UTO-1052 
UTM-1053 
UTO-1054 
UTM-1056 
UTM-1057 
UTO-1058 
UTO-1501 
UTO-1502 
UTO-1511 
UTO-1522 
UTO-1524 
UTO-2012 
UTO-2013 
UTO-2021 
UTO-2022 
UTO-2023 
UTO-2024 
UTO-2025 
UTO-2026 
UTO-2027 
UTO-2031 
UTO-2032 
UTO-2033 
UTO-2302 
UTO-2303 
UTO-2311 
UTO-2321 


106,800 
94,060 
78,930 
73,370 
62,420 


572,300 
452,800 
537,400 
539,400 
1,156,000 
1,246,000 
743,600 
1,645,000 
1,452,000 
1,253,000 
1,249,000 
575,400 
410,200 
454,100 
1,291,000 
767,000 
955,100 
1,550,000 
535,000 
575,700 
284,100 
161,700 
572,300 
1,228,000 
1,363,000 
1,421,000 
550,200 
586,100 
299,200 
361,600 
1,044,000 
814,700 
664,200 
741,300 
217,400 
356,100 
383,000 
685,900 
797,500 
701,700 
752,100 
691,800 
1,282,000 
366,000 


Aur, 90°C 


1,029,900 
977,300 
757,200 
761,200 
596,100 


3,614,000 
1,850,000 
1,912,000 
3,773,000 
7,831,000 
8,263,000 
5,635,000 


10,390,000 


9,611,000 
8,519,000 
8,396,000 
4,149,000 
3,233,000 
3,420,000 
8,773,000 
2,279,000 
6,615,000 
9,808,000 
3,701,000 
3,624,000 
1,797,000 

886,300 
3,614,000 
7,950,000 
8,354,000 
8,540,000 
4,079,000 
4,267,000 
3,047,000 
3,938,000 
6,590,000 
5,683,000 
5,321,000 
4,823,000 
2,051,000 
2,707,000 
2,854,000 
3,162,000 
5,684,000 
4,923,000 
5,529,000 
5,754,000 
8,356,000 
2,476,000 


Ns, 35°C 


Gp, 25°C 


4,979,000 
4,385,000 
3,531,000 
3,326,000 
2,712,000 


17,350,000 
2,694,000 
2,726,000 

15,580,000 

31,720,000 

34,970,000 

20,620,000 

50,860,000 

40,840,000 

35,990,000 

34,630,000 

14,950,000 

11,620,000 

12,540,000 

36,410,000 
2,889,000 

29,170,000 

48,320,000 

25,050,000 

17,440,000 

11,400,000 
4,842,000 

17,350,000 

34,970,000 

38,560,000 

39,000,000 

15,120,000 

15,170,000 

10,410,000 

12,820,000 

31,030,000 

23,560,000 

21,800,000 

19,620,000 
7,400,000 
9,148,000 

10,080,000 

13,380,000 

23,600,000 

17,720,000 

22,270,000 

23,740,000 

41,080,000 
9,733,000 


The MTBFs shown are based on the 7.0 value of m, for GaAs low-noise FETs given in MIL-HDBK-217D (not the reportedly erroneous 0.7 value of 


MIL-HDBK-217E). The failure rates also reflect the use of the 0.24 value of m, for GaAs FETs given in MIL-HDBK-217 tables (not the 0.12 value for 

JANTXV FETs as apparently directed by the hybrid model instructions). 
Key to Environments: Aye = Airborne, Uninhabited Fighter 
Ns = Naval, Shelterd 
G, = Ground, Fixed 


*For Oscillators, contact the factory. 


Avantek, Inc. . 


481 Cottonwood Drive, Milpitas, CA 95035 
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High-Reliability Screening 
“R” SERIES THIN-FILM MODULAR/OSCILLATOR FLOW CHART 


SEMICONDUCTORS 


Transistor: 
to -Auto Probe. 
100% Electrical 
Test 


QA Diffusion Geometry 


Sample 
Resistivity and and Junction 


Electrical 
Performance 


Metallization 
Thickness Photoresist pci 


Evaluation 
RF 
Performance 


100% 
Visual 


Dry Nitrogen 
Storage 


Resistor 
Process 


SUBSTRATE 


Gold 
Plate 


Purchase Clean Metal 
Material Substrate Deposition 


Final 


STANDARD Higa Seal Leak Electrical 
ake 


Standard 


Protection 


Test Sick 


at 25°C 


Ba 


Preseal 
100% 

Assemble Visual Le . 

QA Pre-Seal Leak Stabilization Temp 

“R” SERIES 100% Bake a Mark Bake Cycle 

Final 
oe Gross Leak & Burn-in Electrical Screened 
celeration Fine Leak 168 Hours Test Stock 


at 25°C 
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High-Reliability Screening 


Thermal Characteristics and Maximum Ratings for Cascadable Amplifiers 


Model 
Number 


GPD Series 


GPD-201 
GPD-202 
GPD-251 
GPD-252 
GPD-401/461 
GPD-402/462 
GPD-403/463 
GPD-404/464 
GPD-405 
GPD-411 
GPM-552 
GPD-1001/1061 
GPD-1002/1062 
GPD-1003/1063 
GPM-1052 


PlanarPak Series 


PPA-211 
PPA-253 
PPA-509 
PPA-519 
PPA-520 
PPA-543 
PPA-544 
PPA-1005 
PPA-1006 
PPA-1007 
PPA-1043 
PPA-1044 
PPA-2012 
PPA-2013 
PPA-4132 
PPA-6232 
PPA-18232 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 


Thermal Characteristics 


Junction 
Temperature 
Device Above 


Power Case 
Dissipation Temperature 
(°C) 


105/105 15/33 
105/105 69/116 
105/105 


170/170 
37 
82 
185 
240/240 250/350 


250 
160/160 24/43 
75 413 
75 637 
105 108 
105 176 
105 256 
75 413 
75 640 
105 110 
105 176 
105 256 
100 250 
60 900 
100/100 290/370 
100 420 
40 410 
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Maximum Ratings 


Operating “R” Series 
Case Burn-in 
Temperature Temperature 
(°C) (°C) 


—55 to +125 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +115 
—55 to +100 
—55 to +125 
—55 to +100 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to + 71 


—O9 to + 

—55 to +125 
—55 to +125 
—55 to +115 
—55 to +100 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +115 
—55 to +100 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +100 
—55 to +115 
—55 to +100 
—55 to +100 


+ Contact your local representative, distributor or field sales office for further information. Listings ave in the back of thie Data Book. 


High-Reliability Screening 


Thermal Characteristics and Maximum Ratings for Cascadable Amplifiers (continued) 


Thermal Characteristics Maximum Ratings 
Junction 
Temperature 
Device Above Operating “R” Series 
Power Case Case Burn-in 
Model Gis, Dissipation Temperature Temperature Temperature 
Number (°C/W) (mW) (°C) (°C) (°C) 

UTO Series 


UTO-101 105 162 —55 to +125 
UTO-102 105 162 —55 to +125 
UTO-103 105 47 —55 to +125 
UTO-104 105 —55 to +125 


UTO-210 120 77 —55 to +125 


UTO-211 120 250 —55 to +125 
UTO-221 105/105 69/230 —55 to +125 
UTO-222 87/87 123/410 —55 to +115 


UTO-250 
UTO-410 


13/18 —55 to +125 


—55 to +125 


UTO-416 —55 to +125 
UTO-421 —55 to +125 
UTO-440 —55 to +125 
UTO-441 —55 to +125 
UTO-442 —55 to +100 
UTO-443 —55 to +125 


UTO-444 
UTO-501 


—55 to +125 
—55 to +125 


UTO-502 —55 to +125 
UTO-503 —55 to +115 
UTO-504 380 —55 to +115 
UTO-505 510 —55 to +125 
UTO-509 413 —55 to +115 
UTO-510 67 —55 to +125 
UTO-511 67 —55 to +125 
UTO-512 190 —55 to +125 
UTO-513 260 —55 to +125 
UTO-514 48 —55 to +125 
UTO-515 600 —55 to +100 
UTO-516 180 —55 to +125 
UTO-517 170 —55 to +125 
UTO-518 580 —55 to +100 
UTO-519 637 —55 to +100 
UTO-520 108 —55 to +125 
UTO-521 16/92 —55 to +125 
UTO-523 90/321 —55 to +125 
UTO-524 131/410 —55 to +115 
UTO-533 475 —55 to +115 
UTO-543 176 —55 to +125 
UTO-544 256 —55 to +125 
UTO-545 720 —55 to +100 
UTO-546 840 —55 to +85 

UTO-552 59 —55 to +125 
UTO-561 950 —55 to +100 
UTO-571 105/105 150/180 —55 to +125 
UTO-572 105/105 150/180 —55 to +125 


(0 OPERA TAS IF PLIES RR LS SE LY POS SLO OS CS FS NT EES SG De tk EE NS EE NA SR ERS EOE A Sal a Nt RIT RTPI EET SOE SE RE TADS VATA NIAAA DIE BT ERIE EERE MES DEE IEE BEATER ALIEL LTE DEED 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listinge are In the back of this Data Book. 
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High-Reliability Screening 


Thermal Characteristics and Maximum Ratings for Cascadable Amplifiers (continued) 
Maximum Ratings 


Thermal Characteristics 


Junction 
Temperature 
Device Above Operating “R” Series 
Power Case Case Burn-in 
Model Dissipation Temperature Temperature Temperature 
Number (mW) (°C) (°C) (°C) 
UTO Series 
UTO-1002 67 6 —55 to +125 
UTO-1002 120 11 —55 to +125 
UTO-1004 770 42 —55 to +85 
UTO-1005 413 31 —55 to +115 
UTO-1006 640 48 —55 to +100 
UTO-1007 110 11.4 —55 to +125 
UTO-1011 45 5 —55 to +125 
UTO-1012 120 13 —55 to +125 
UTO-1013 200 21 —55 to +125 
UTO-1021 230/460 24/34 —55 to +115 
UTO-1023 924 48 —55 to +100 
UTO-1024 663 48 —55 to +100 
UTO-1033 400 30 —55 to +115 
UTO-1043 176 19 —55 to +125 
UTO-1044 256 27 —55 to +125 
UTO-1052 59 6 —55 to +125 
UTM-1053 130/130/130 125/125/175 16/16/23 —55 to +125 
UTM-1055 90/90 300/480 27/43 —55 to +100 
UTM-1056 100/90/90 175/240/308 18/22/28 —55 to +125 
UTM-1057 100/90/90 175/300/480 18/27/43 —55 to +100 
UTO-1501 —55 to +125 
UTO-1502 —55 to +125 
UTO-1511 —55 to +125 
UTO-1522 187/460 —55 to +115 
UTO-1524 102/340 —55 to +125 
UTO-2012 —55 to +125 
UTO-2013 —55 to +100 
UTO-2021 —55 to +125 
UTO-2022 —55 to +125 
UTO-2023 —55 to +100 
UTO-2024 —55 to +125 
UTO-2025 —55 to +100 
UTO-2031 —55 to +125 
UTO-2032 —55 to +125 
UTO-2033 —55 to +100 
UTO-2302 —55 to +125 
UTO-2303 —55 to +125 
UTO-2311 —55 to +125 
UTO-2321 180/450 —55 to +115 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 
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OAVANTEK 


Glossary 


AGC 


Automatic Gain Control—A feedback control circuit which 
maintains the gain or output power level of an amplifier 
constant over a wide range of input signal levels. 


Alumina 


(Aluminum Oxide, Al,O,)— Alumina ceramic is used as the 
substrate material on which is deposited thin conductive and 
resistive layers for thin-film microwave integrated circuits. 


AM Noise 


The random and/or systematic variations in output power 
amplitude. Usually expressed in terms of dBc in a specified 
video bandwidth at a specified frequency removed from the 
carrier. 


AM-PM Conversion 


AM-PM conversion represents a shift in the phase delay of a 
signal when a transistor changes from small-signal to large- 
signal operating conditions. This parameter is specified for 
Avantek communications amplifiers, since AM-PM conver- 
sion results in distortion of a signal waveform. 


Analog Driver 


An accessory circuit for an oscillator or filter which permits its 
frequency to be changed by a continuously varying signal. 


Balanced Amplification 


A transistor amplifier stage in which two identical single- 
ended amplifier circuits (“channels”) are used, and the input 
signal and output power are equally divided between them. 
This technique produces approximately twice the output 
power of a single-ended amplifier stage with generally 
improved dynamic range and reduced VSWR. 


Balanced Module 


A gain module of an amplifier which utilizes a 3 dB input split- 
ter and a 3 dB output coupler to combine the power of 2 or 
more paralleled FETs. Balanced modules have the charac- 
teristics of good input and output VSWR which lends to the 
cascadability of several modules in an amplifier. Balanced 
modules also have the benefit of indirect stability under 
adverse source and load conditions. 


BIT/BITE 


Built-In Test/Built-In Test Equipment— Some Avantek prod- 
ucts have provisions for connection to customer-supplied test 
or test equipment that is a part of the system in which the 
products are used. Generally, a military/aerospace term for 
equipment that contains an automatic self-testing function. 
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Cascadable 


A device is cascadable if the output port of one such device 
can be connected to the input port of another such device 
without additional impedance matching being required. 


Cascade 


A series of microwave amplifier stages connected in 
sequence (sometimes including limiters, attenuators or other 
elements) to produce the desired gain, power output and 
other performance characteristics. Avantak modular products 
are designed to be cascaded in a 50Q microstrip system. 


Combined Ripple and Spurious 


The worst case transmission loss (in dB) within the YIG filter 
3 dB passband due to the presence of passband spurious 
(Item E, Figure 1) and/or passband ripple (Item F, Figure 1) 
responses. See Item G, Figure 1. 


Figure 1 


Control Device 


A component used to switch, limit, modulate or attenuate 
microwave signals. 


Conversion Compression Point (1 dB) 


The specification which states the RF input power (in dBm) at 
which the IF output power will increase only 9 dB for a 10 dB 
increase in RF input power at a stated LO input power level. 


Conversion compression point provides an indication of the 
mixer two-tone intermodulation performance and is usually of 
most concern in high level mixing applications. 


« Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 


Glossary 


Conversion Loss 


The ratio (in dB) of the IF output power of a mixer to the RF 
input power. All conversion loss measurements and specifi- 
cations are normally based on the mixer being installed in a 
system with wideband 50Q resistive terminations on all ports 
and a stated LO signal power level being applied. 


Cross Modulation Distortion 


The amount of modulation impressed on an unmodulated 
carrier when a modulated signal is simultaneously applied to 
the RF port of a mixer under specified operating conditions. 
The tendency of a mixer to produce cross modulation is 
decreased with an increase in conversion compression point 
and intercept point. 


dB 


Decibel — A unit of gain equal to ten times the common loga- 
rithm of the ratio of two power levels or 20 times the common 
logarithm of the ratio of two voltage levels. 


dBc 
Decibels relative to the signal carrier level. 


dBm 


Decibels relative to 1 mW — The standard unit of power level 
used in microwave work. For example, 0 dBm = 1 mW, 
+10 dBm = 10 mW, +20 dBm = 100 mW, etc. 


Desensitization 


The compression in the IF output power from a desired RF 
input signal caused by a second high level signal being 
simultaneously applied to the RF port of a mixer. As a rule of 
thumb, in low level mixers, an undesired RF input 3 dB below 
the mixer conversion compression point will begin to cause 
desensitization. 


Dielectric Resonator 


A high Q, temperature stable ceramic microwave resonator 
which is used in microwave oscillator circuits. It can exist in 
any regular geometrical form and resonates in various modes 
at frequencies determined by its dimensions and shielding 
conditions. 


Dielectric Resonator Material 


Low loss, high permittivity (E, = 30 to 40) temperature stable 
ceramic material. Some of the commonly used materials are 
Ba,Ti,O,,, (Zr, Sn) TiO,, BaTi,O, etc. The composition of 
these materials can be controlled to achieve any frequency 
variation with temperature between +10 and —10 ppm. 


Dielectric Resonator Quality Factor (Q) 


Q is 2nf times the ratio of energy stored in the dielectric reso- 
nator and in the shield to the losses in the resonator and the 
surrounding metallic walls. Typically the product of f,{GHz)xQ 
remains constant and is of the order of 40k to 60k. 
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Digital Driver 


An accessory circuit for an oscillator or filter which permits its 
frequency to be varied by varying a digital “word”. A digital 
driver is also an accessory circuit interfacing a switch or 
attenuator to a digital command circuit. 


Drive Level 


The power level of the local oscillator signal applied to the LO 
port of a mixer. Operating a mixer with the maximum recom- 
mended LO drive level will result in the best two-tone perform- 
ance, lowest conversion loss and flattest conversion loss vs. 
frequency characteristics. A reduced LO drive level may help 
reduce mixer-generated intermodulation products and mini- 
mize 1/f noise in the output signal. A higher-than recom- 
mended LO power level will result in an increased noise figure 
and higher LO feedthrough at both the RF and IF ports of the 
mixer. 


dvV/dT 
Device voltage temperature coefficient. 


Dynamic Range 


The range from the minimum, which is at a level at or below 
the amplifier’s internally-generated noise, to a maximum 
input signal level that a component can accept and amplify 
without distortion. 


In regard to mixers, the range of RF input power levels over 
which a mixer can operate within the specified range of 
performance. The upper limit of the mixer dynamic range is 
controlled by the conversion compression point (also a 
function of LO drive level), and the lower limit is set by the 
mixer noise figure. 


Electronic Tuning 


The maximum output frequency deviation which can be 
achieved without significantly affecting oscillator perform- 
ance characteristics. This is achieved by adjusting the 
varactor diode coupled to the dielectric resonator. Typical 
DSO electronic tuning ranges are +0.1 of the center 
frequency. 


EMI 


Electromagnetic Interference— Unintentional interfering 
signals generated within or external to electronic equipment. 
Typical sources could be power-line transients, noise from 
switching-type power supplies and/or spurious radiation from 
oscillators. EMI is suppressed with power-line filtering, 
shielding, etc. EMI suppression requirements are frequently 
specified for military equipment. 


EW 


Electronic Warfare—Electronic warfare is military action 
involving the use of electromagnetic energy to determine, 
exploit, reduce or prevent hostile use of the electromagnetic 
spectrum and actions to retain friendly use of the electro- 
magnetic spectrum. 


« Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 


Glossary 


Flatpack 


In general microwave usage, a miniature hermetic package 
for MIC components, designed for a minimum height, with 
pins for RF and DC connections exiting through the sides 
(narrowest dimension), and designed to be surface mounted 
or “dropped in” to a cutout in a microstrip printed circuit board. 
The leads and the largest surface of the package are in 
parallel planes. 


fmax 


Maximum Frequency of Oscillation — The frequency at which 
unilateral gain equals unity. 


FM Noise/Phase Noise 


The short-term frequency variations in the output frequency 
which appear as energy at frequencies other than the carrier. 
It is usually expressed in terms of dBc or as a RMS frequency 
deviation in a specified video bandwidth at a specified 
frequency removed from the carrier. See Figure 2. 


CARRIER POWER (P-) 


MEASUREMENT (P,) 
WINDOW 


Figure 2 


Frequency Accuracy 


The maximum output frequency deviation from a specified 
tuning function under specified conditions. May be expressed 
in MHz, ppm, or ppm/°C. 


Frequency Drift Over Operating Temperature,Max. 


The maximum change in output frequency as a result of a 
specified change in operating temperature. 


In regard to oscillators, a measure of the change in frequency 
over the specified operating temperature range. It is com- 
monly expressed as parts-per-million per degree Celsius 
(ppm/°C) or as a percentage figure. From a system applica- 
tions view, the total frequency drift with temperature is some- 
times specified around the frequency set at room temperature 
in + total parts per million. 
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Frequency Pulling 


The difference between the maximum and minimum values of 
the oscillator frequency when the phase angle of the load 
impedance reflection coefficient varies through 360°. 
Typically this load impedance has a VSWR of 1.67:1. 


Frequency Pushing 


The incremental output frequency change produced by an 
incremental change in supply voltage (AMHz/AV). If supply 
voltage ripple, frequency range, and amplitude are not 
specified, measurements will be conducted at a DC rate. 


Frequency Range 


Usually presented as the minimum anc! maximum frequen- 
cies between which a particular component will meet all 
guaranteed specifications. 


fr 


Gain-Bandwidth Product — (Also called transition frequency). 
It is the frequency at which the magnituce of the small-signal 
common-emitter current gain equals unity. 


f3 dB 


Frequency at 3 dB Gain Point— The frequency at which gain 
has been reduced 3 dB from the gain at a specified reference 
frequency. 


Ga 
Associated Gain—The tuned gain of a device when it is 
biased for optimum noise figure. 


GaAs FET 


Gallium Arsenide Field Effect Transistor-— (Also called GaAs 
MESFET for Metal Epitaxial Semiconductor Field Effect Tran- 
sistor). A field effect transistor with a reverse-biased Schot- 
tky-barrier gate fabricated on a gallium arsenide substrate. 
Roughly equivalent to a silicon MOSFET, Avantek GaAs 
FETs are depletion mode devices. Because charge carriers 
reach approximately twice the velocity as in silicon, for a given 
geometry a given gain can be reachec! at about twice the 
frequency. 


Gain Block 
A single stage of gain or a cascaded series of gains stages. 


GA 


Gain Flatness—The variation of gain over a specified 
frequency range. 


Gmax 


Maximum Available Gain— The gain achieved when a tran- 
sistor is unconditionally stable and the input and output ports 
are simultaneously conjugately matched. Also designated 
MAG. 


« Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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Gi aB 


1 dB Gain Compression Point—The level of gain from a 
device which is 1 dB less than the gain measured under small- 
signal conditions for a given input level. See also P, ,.. 


Harmonic Intermodulation Distortion 


The ratio (in dB) of distortion to the IF output waveform caused 
by mixer-generated harmonics of the RF and LO input signals. 
This characteristic is extremely dependent on input fre- 
quency, RF and LO signal levels and the precise impedance 
characteristics of all terminations at the operating frequency. 


Harmonic Signals 


Signals which are coherently related to the output frequency. 
In general these signals are integer multiples of the output 
frequency. 


Hybrid Integrated Circuits 


The combination of thin-film or thick-film circuitry deposited on 
substrates with chip transistors, capacitors and other compo- 
nents. Thin-film construction is used for Avantek microwave 
integrated circuits (MICs). 


Hysteresis (Electrical) 


In regard to threshold detectors, an upward change in the 
threshold voltage to ensure positive switching activity. 


Hysteresis (Magnetic) 
The phenomenon causing the values of the magnetic flux 


density to lag behind the values of the magnetizing force so 
that the increasing and decreasing fields differ in magnitude. 


In regard to YIG-Tuned Oscillators, a magnetic lag effect of 
the magnetic components of a YIG device that occurs when 
the tuning coil current is changed. Hysteresis is measured in 
terms of the maximum resulting frequency difference at a par- 
ticular magnet current when the device is tuned from high to 
low frequency and then from low to high frequency through the 
device operating frequency range. See Figure 3. 
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Incidental FM 

The peak to peak variations of the carrier frequency due to 
external variations with the unit operating at a fixed frequency 
at any point in the tunable frequency range. 
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Insertion Loss 


The transmission loss measured in dB at that point in the 
passband which exhibits the minimum value. See Item B, 
Figure 1. 


Integrated Spurious Output Power 


The total power of all spurious outputs in and out of the 
specified frequency range. 


Intercept Point 


A figure (expressed in dBm) that indicates the linearity and 
distortion characteristics of a microwave component. It repre- 
sents the point where the fundamental power output and 
spurious responses (usually third-order) intersect, when plot- 
ted on a log-log scale with output power as ordinate and input 
power as abscissa. 


Intercept Point, 3rd Order 


Third Order Intercept Point—The intersection point of the 
fundamental POUT vs. PIN extrapolated line and the 
third-order intermodulation products extrapolated line. Also 
referred to as IP,. 


In regard to mixers, this parameter is highly dependent on the 
LO and RF frequency, the LO drive level, and the impedance 
characteristics of all terminations at the operating frequency. 


IP 
3 
Third Order Intercept Point. 


Isolation 


The ratio (in dB) of the power level applied at one port of a 
mixer to the resulting power level at the same frequency 
appearing at another port.. Commonly specified isolation 
parameters of mixers are: 


1. LOto RF Port: The degree of attenuation of the LO signal 
measured at the RF port with the IF port properly 
terminated. 


2. LO to IF port: The degree of attenuation of the LO signal 
measured at the IF port with the RF port properly 
terminated. 


3. RF tolF port: The degree of attenuation of the RF signal 
measured at the IF port with the LO port properly 
terminated. 


Normally the inverse isolation characteristics (such as RF to 
LO, IF to LO, and IF to RF) are essentially equivalent in a 
double-balanced mixer. 


lsolator 


A device that permits microwave energy to pass in one 
direction while providing high isolation to reflected energy in 
the reverse direction. Used primarily at the input of 
communications-band microwave amplifiers to provide good 
reverse isolation and minimize VSWR. Consists of a micro- 
wave circulator with one port (port 3) terminated in the 
characteristic impedance. 


« Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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Limiting Amplifier 

Relating to analog signals and their processing. Also refers to 
the operating range of an amplifier where little or no distortion 
occurs. 


Limiting Level 

The input power level at which the input/output characteristics 
exhibit compression (i.e., the transfer function becomes non- 
linear in that the output increases less than 1 dB for a 1 dB in- 
crease in the input). 


Linearity 


Any deviation from a best fit straight-line approximation under 
specified conditions. See Figure 4. 
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Tuning Voltage or Current Vi 


Figure 4 


In regard to YIG-tuned and voltage-controlled oscillators, the 
maximum output frequency deviation from a best fit straight- 
line approximation of the tuning curve under specified load 
and constant temperature conditions. 

In regard to YIG-tuned filters, the maximum deviation (in MHz) 
of the measured resonant frequency vs. coil current curve 
from the ideal linear tuning line over the YIG filter’s operating 
frequency range. 


Loss Bandwidth 


The frequency span (in MHz) at a given insertion loss refer- 
enced to the passband minimum insertion loss. 


MAG 

Maximum Available Gain— Gain at a frequency where the 
transistor is unconditionally stable (k>1) and the input and out- 
put ports are simultaneously, conjugately matched. Also 
designated: GZina): Gmax: 


Magnetic Susceptibility 
The output frequency deviation due to magnetic field 
measured in kHz/Gauss. 
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Mechanical Tuning 


Maximum output frequency deviation which can be achieved 
without significantly affecting dielectrically stabilized oscillator 
characteristics. This is achieved by acljusting the air gap 
spacing between the dielectric resonator and tuning screw 
located directly above the resonator. Typically mechanical 
tuning range is +1% of the center frequency. 


MIC 


Microwave Integrated Circuit—In microwave industry 
parlance, a hybrid circuit using thin- or thick-film conductors 
and passive components on a ceramic ‘substrate combined 
with chip-form active and passive components. All Avantek 
MIC products use thin-film hybrid construction. 


MiCamp® 


Microwave Integrated Circuit Amplifier—-A registered trade- 
mark of Avantek, Inc. for microwave integrated circuit 
amplifiers and related products. 


Microstrip 


(Microstripline)——A transmission line consisting of a metal- 
lized strip and a solid ground plane metallization separated by 
a thin, solid dielectric. This transmission line configuration is 
used in virtually all Avantek products since it permits accurate 
fabrication of 50Q transmission line elements on a ceramic or 
PC board substrate. 


Mixer Ports 


The input/output terminals of a mixer, are identified as RF, LO 
and IF. In most double balanced mixers, ‘he LO and RF ports 
are either transformer or transmission line-coupled to the 
mixer diodes, and therefore have a limited low-frequency 
response, while the IF port is usually direct-coupled with an 
essentially unlimited low frequency response. In upcon- 
verting applications, the low frequency input signal is often 
applied to the IF port with the higher-frequency output signal 
being taken from the RF port. 


Mixing 

The generation of sum and difference frequencies which 
result from applying two AC waveforms to a non-linear circuit 
element. In mixer applications, with a signal of frequency fp, 
applied to the RF port and a signal f,, apjalied to the LO port, 
the resulting signal at the IF port will consist of two carriers (or 
sidebands) of frequencies f,, +f,,. and f,, —f,,. with internally- 
generated LO and RF harmonics. 


MMIC 


Monolithic Microwave Integrated Circuit designed using either 
Silicon or GaAs devices. 


MODAMP™ 


Avantek trademark for its line of silicon monolithic amplifiers 
and related products. 


« Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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Modular 


At Avantek, any of many small, essentially complete func- 
tional circuits capable of being combined with other modular 
circuits to form a complete product. Often used singly in 
higher order assemblies. 


Modulation or Tuning Sensitivity 


The slope or the first derivative of the tuning curve in 
AMHz/AV. Where necessary the fine grain or incremental 
slopes and the ratio of the slope should be specified over the 
frequency range. 


Modulation or Tuning Sensitivity Variation 


The change in the first derivative as a function of tuning volt- 
age and/or frequency. Usually specified as percentage 
change of the first derivative over an incremental frequency 
range. Direction of tuning for measurement should be speci- 
fied. Also may be specified as the ratio of the maximum to 
minimum value of the first derivative. 


Modulation Response Bandwidth 


The modulation frequency range where for a reference devia- 
tion bandwidth, all included modulation frequencies of equal 
amplitude will result in no less than a ratio of 1.414 (3 dB) of 
minimum to maximum deviation. The types of modulation 
should be specified as well as the internal impedance of the 
modulation source. 


MSA 
Microwave Silicon Amplifier. 


MTBF 


Mean Time Between Failure—A calculated figure repre- 
senting the estimated average lifetime of a device before it 
fails. 


Noise Figure (NF) 

The ratio (in dB) between the signal-to-noise ratio applied to 
the input of a microwave component and the signal-to-noise 
ratio measured at its output. Itis an indication of the amount of 
noise added to a signal by the component during normal 
operation. Lower noise figures mean less degradation and 
better performance. 


NF 50 


Optimum Noise Figure —A measure of the noise generated 
by a transistor when tuned for minimum noise figure ata given 
frequency. Also designated NF,,,,, NF... Fin and F, 


pt 


NF 500 


50Q Noise Figure—Noise figure of a transistor at a given 
frequency when driven from a 50Q generator. 


Noise Floor 


The lowest input signal power level which will produce a 
detectable output signal from a microwave component, deter- 
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mined by the thermal noise generated within the microwave 
component itself. The noise floor limits the ultimate sensitivity 
to weak signals of a microwave system, since any signal 
below the noise floor will result in an output signal with a 
signal-to-noise ratio of less than one and will be more difficult 
to recover. 


Noise Temperature 


The amount of thermal noise present in a system, expressed 
in Kelvins. Technically, it is the temperature of a passive sys- 
tem having an available noise power per unit bandwidth equal 
to that of the actual terminals. The noise temperature of asim- 
ple resistor is the actual temperature of the resistor, while the 
noise temperature of another component could be many 
times the observed absolute temperature. Used in microwave 
communications and sometimes radar, it is the equivalent of 
noise figure expressed in Kelvins (e.g. an amplifier with 1.5 dB 
noise figure has an effective noise temperature of 120 K). 


Non-Harmonic Signals 


Signals which are not coherently related to the output 
frequency. 


Non-Operating Signal Rejection 
The amount of signal rejection (in dB) referenced to the inser- 


tion loss, measured at any point across the frequency range 
with zero current through the tuning coil. 


Octave 


In microwave parlance, a band of frequencies, the limits of 
which have a 2:1 ratio. For example, 1-2 GHz, 4-8 GHz. Many 
components used in EW systems require an octave or greater 
than octave bandwidth. 


Off Resonance Isolation 


The amount of signal rejection (in dB) referenced to the 
passband minimum insertion loss measured at a point outside 
the YIG filter passband skirts. See Item C, Figure 1. 


Off Resonance Spurious 


The amount of suppression (in dB), referenced to the 
passband minimum insertion loss, of spurious responses 
outside the YIG filter passband skirts. See Item D, Figure 1. 


1 dB Gain Compression 


(1 dB GCP, Gain Compression Point, P,; ,,) — The maximum 
output power of an amplifier at which amplification is nearly 
linear (higher power levels result in compression). As input 
power applied to an amplifier is increased, some point will be 
reached where a 10 dB increase in input signal results in only 
9 dB of output signal increase—this is the 1 dB gain compres- 
sion point. Other compression points such as 0.1 dB or 2 dB 
are sometimes specified. 


Oscillator Load 


The maximum VSWR seen by the oscillator at the output port, 
referenced to 50Q. 


« Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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Output Frequency 


The frequency of the desired output of the component. The 
undesired frequency components may include harmonics, 
subharmonics, 3/2 harmonics or nonharmonic spurious 
signals. 


Output Power 
The minimum and/or maximum output power at the output 
frequency under all specified conditions. Usually the speci- 
fied conditions are temperature, load, VSWR and supply 
voltage variations. It is typically expressed in dBm or 
milliwatts (mW). 


Passband Ripple (YIG-Tuned Filters) 


The peak to peak value (in dB) of ripple occurring within the 
3 dB passband referenced to the minimum insertion loss. See 
Item F, Figure 1. 


Passband Spurious 


The additional transmission loss (in dB) within the 3 dB 
passband attributable to the presence of spurious resonance 
(absorption) modes. Skirt spurious modes are referenced toa 
line tangent to the YIG filter passband skirt (Item E, Figure 1). 
Spurious modes within the minimum loss (ripple) region are 
referenced to the normalized filter response curve. See 
Item E, Figure 1. 


Passband Temperature Drift 


The change in resonant frequency (at a fixed coil current) 
associated with the change in operating temperature. 


Passband VSWR 


The best VSWR as measured at any point within the 3 dB 
passband. 


Passivation 

The formation of an insulating layer directly over a circuit or 
circuit element to protect the surface from contaminants, 
moisture or particles. 


Percent Bandwidth 


(2[f, - f,/[f. + f,]) x 100 where f, and f, are the lower and upper 
endpoints, respectively, of the frequency range. 


PIN diode 


A diode made by diffusing the semiconductor so that a thin 
intrinsic layer exists between the P and N-doped regions 
(positive-intrinsic-negative). Such diodes do not rectify at 
microwave frequencies but behave as variable resistors 
controlled by the applied DC bias. 


PlanarPak™ 


Avantek registered trademark for modular components 
packaged in a surface mount package. 
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Pi dB 


Output Power at 1 dB Gain Compression— Essentially the 
maximum output power available from the transistor while 
providing linear amplifications. Also designated: PO-1 dB, 
and in numerous other ways. See also G, ,,. 


Post-Tuning Drift (PTD) 

The maximum change in frequency (Af,,,) from the frequency 
measured at the beginning of the time interval (t,). The time 
interval (t,-t,) shall be referenced to the application of a tuning 
command (t,). The period of measurement ends at time (t). 
See Figure 5. 
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Figure 5 
Power Output @ 1 dB Gain Compression 
See: 1 dB Gain Compression. 


Power Output Variation or Flatness 


The maximum peak to peak power variation at all output 
frequencies in the tunable frequency range under all specified 
conditions. 


p 
Total power dissipated in a transistor. P= V, x Io + Pra 


Pourrry: 


Quadrature 


Having a characteristic 90° phase shift. 'Ised to describe a 
coupler in which the two output signals are 90° out of phase, 
and in telecommunications for modulation techniques such as 
QPR and QPSK. 


“R” Series 
Qualified under Avantek’s high-reliability screening program. 


Resonant Frequency or Passband Center 
Frequency 


The arithmetic mean of the low and hign normalized 3 dB 
frequencies. 


+ Contact your local representative, distributor or field sales office for further Information. Listings are iin the back of this Data Book. 
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Return Loss 


When expressed in dB as the ratio of reflected power to 
incident power, it is a measure of the amount of reflected 
power on a transmission line when it is terminated or 
connected to any passive or active device. Once measured, it 
can be converted by equation to reflection coefficient which 
can then be converted to VSWR. 


Saturated 


With respect to microwave components, indicates the maxi- 
mum output power available when the component is driven 
beyond its linear region. 


Saturated Output Power 

The maximum output power of a component. As input power 
is increased, some point will be reached to where the output 
power will maximize. This is known as the saturated output 
power (PSAT) and typically occurs at approximately 5 dB gain 
compression. 


Screening/Sample Test Procedure 


A testing procedure that combines LTPD, Quality Test 
Procedure and A.Q.L. into a single program. 


Selectivity 

A nominal YIG filter bandpass skirt roll-off as measured in dB 
per passband octave, typically -6 dB per sphere (stage). See 
Figure 6. 


YIG FILTER SKIRT SELECTIVITY 
(dB/BW/Stage) 


Rejection, dB 
Figure 6 
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Sensitivity 


The normalized change in a YIG component's center fre- 
quency resulting from a change in tuning coil current, speci- 
fied in MHz/mA. 


Settling Time 


The time (t,;) required for the output frequency to enter and 
stay within a specified error band (+f,,) centered around a 
reference frequency (f,) after application of a step input 
voltage (VCO) or current (YTO). The time (t,) shall be speci- 
fied for determining the reference frequency (f,). The period of 
measurement ends at the reference time (t,). See Figure 5. 


Skirt (Bandpass) 


The portions of the bandpass curve above the upper and 
below the lower 3 dB bandwidth points; and the upper and 
lower frequency points at which full off-resonance isolation is 
achieved. See Figure 1. 


Skirt Spurious 


The amount of additional transmission loss, referenced to the 
normalized filter skirt curve, outside the 3 dB passband, 
caused by the spurious resonance (absorption) modes. See 
ltem D, Figure 1. 


Slew Rates 


The rate which the oscillator frequency can change in 
response to a step input on the tuning port. The step input 
waveform should be specified. 


Small Signal Gain 


The gain characteristics of an amplifier operating in the linear 
amplification region. Avantek typically measures small signal 
gain at least 10 dB below the input power level that creates 
1 dB gain compression. 


Small Signal Gain Flatness 


Small signal gain deviation (stated as + and — and not P-P) 
from a flat reference line measured over the operating 
frequency of the amplifier at a fixed temperature. 


S/N or SNR 


Signal-to-Noise Ratio—The ratio of signal power to noise 
power in a specified bandwidth, expressed in dB. 


« Contact your local representative, distributor or fleld sales office for further information. Listinge are in the back of this Data Book. 
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S-Parameters 

Scattering Parameter — Scattering parameters are a group of 
measurements taken at different frequencies which represent 
the forward and reverse gain, and the input and output reflec- 
tion coefficients of a microwave component when the input 
and output ports of the component are terminated in specified 
impedances — usually 50Q. 

Magnitude The length of the vector in the polar plane. 
Angle 
dB 


Si; 


The direction of the vector in the polar plane. 
10 log,, (Power). 


S-parameter input reflection coefficient— 
Expresses the magnitude and phase of the 
input reflection coefficient, measured with the 
input and output ports terminated in a pure 
resistance of 50Q. 


S-parameter forward transfer coefficient— 
Expresses the forward voltage gain magnitude 
and phase, measured with the input and output 
ports terminated in a pure resistance of 50Q. 


S-parameter reverse transfer coefficient— 
Expresses the reverse voltage gain (sometimes 
called isolation) magnitude and phase, meas- 
ured with the input and output ports terminated 
in a pure resistance of 50Q. 


S-parameter output reflection coefficient— 
Expresses the magnitude and phase of the 
output reflection coefficient, measured with the 
input and output ports terminated in a pure re- 
sistance of 50Q. 


Specification Temperature Range 


The range of temperatures as measured near the component 
or device mounting surface over which the operating compo- 
nent or device must meet all guaranteed specifications unless 
otherwise noted. 


Spurious-Free Dynamic Range 


The range of input signals lying between the tangential sensi- 
tivity level and an upper signal level at which generated 
in-band spurious outputs exceed the tangential level. 


Spurious Signal and Outputs 


Undesired signals produced by an active microwave compo- 
nent, usually at a frequency unrelated to the desired signal or 
its harmonics. Spurious outputs are both harmonically and 
non-harmonically related signals. Their tolerable amplitude 
should be specified within and out of the frequency range of 
the oscillator. Typical values range from -60 dBc to -80 dBc. 


SSB Conversion Loss 


In most applications, only one of the signals (f,-+f,,) Or (fre-f,) 
appearing at the IF port of a mixer is of interest; therefore, only 
one of these signals (or sidebands) is considered when deter- 
mining conversion loss in regard to mixers. Single 
sideband conversion loss is 3 dB higher than the conversion 
loss when both sidebands are considered (double sideband 
conversion loss). 
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Stripline 
A transmission line consisting of a conductor above or 
between extended conducting surfaces. Also see Microstrip. 


Substrate 

The wafer of ceramic (see alumina, bery|lia) on which the thin- 
film circuit is deposited in hybrid microwave integrated circuit 
construction. 


Suppression 

The minimization of undesired side effects in circuit opera- 
tions (e.g. two-tone intermodulation suppression, spurious 
output suppression, usually through a design compromise or 
the addition of specialized components). 


Ta 


Ambient Temperature —T, is usually room temperature and 
is normally assumed to be 25°C if not otherwise specified. 


Tcase 
Case Temperature—The external ‘emperature of the 
component package. This temperature is higher than the 
ambient temperature due to the power dissipation of the 
device. 


to 
Group Delay—The time required for @ signal to pass from 
input to output. It is calculated from AS.,,/Af. 


Termination 


A circuit element or device such as an amplifier, divider, 
resistor, antenna, etc., placed at the end of a transmission 
line. 


Thin-Film 
A thin film (usually less than 10,000 Angstroms thickness) 


deposited onto a substrate by an accretion process such as 
vacuum evaporation, sputtering or pyrolytic decomposition. 


3 dB Bandwidth 

The frequency span (in MHz) between the points on the selec- 
tivity curve at which the insertion loss is 3 dB greater than the 
minimum insertion loss. Also called 3 dB passband. See 
Item A, Figure 1. 


Ty 


Junction Temperature — The temperature of the emitter-base 
junction of a transistor. 


Ty (Max) 
Maximum Junction Temperature — Maximum allowable tran- 


sistor junction temperature. It is normally 200°C for silicon for 
high reliability. 


Transmission Line 


The conductive connections between circuit elements which 
carry signal power. Wire, coaxial cable and waveguide are 
common examples. 


+ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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Tste 


Storage Temperature — The maximum ambient temperature 
at which a non-operating transistor may be stored without 
damage. 


Tuning Input Impedance 


The small-signal impedance seen at the tuning input port at a 
specified modulation frequency or frequencies. 


Tuning Monotonicity 


Continuously increasing or decreasing output frequency for a 
continuously increasing tuning voltage f(V,)<f(V,) for V,<V,. 


Tuning Repeatability 


The ability of the oscillator to repeat a frequency within speci- 
fied limits, Af, when the original command voltage is reapplied 
after having been commanded through an arbitrary tuning 
history. The repeatability window Af equals ft'—ft? with a 
constant tuning voltage over the time interval t, to t,. 
Temperature stability and dwell time are to be specified. 


Tuning Response Time 


The time required for the filter response to come within a 
specified value of the desired frequency for a specified 
frequency sweep. 


Tuning Sensitivity 
The slope of the tuning curve in MHz/mA. 
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Two-Tone, Third-Order Intermodulation Distortion 


The total amount of distortion (dB relative to desired 
waveform) to the output signal waveform that exists when two 
simultaneous input frequencies are applied to the RF port of a 
mixer. Two-tone, third-order intermodulation distortion 
products are described by (2f,.—-f,,,)+f,, and (2f,,-fp,)+f,,. The 
higher the third-order intercept point and conversion 
compression points of a mixer, the lower will be the 
intermodulation for given input signal levels. 


Varactor 


A diode which, when operated in a reverse-biased condition, 
provides a junction capacitance that varies with applied 
voltage. Used as an “electrically variable” capacitor in tuned 
circuits (such as those in varactor-tuned oscillators) or as a 
frequency multiplier. 


YIG 


Yttrium-iron garnet is a synthetic crystalline ferrite containing 
yttrium and iron (Y,Fe,O,,). Ifa single-crystal sphere of YIG is 
immersed in a magnetic field, and RF energy is coupled into it 
via a magnetic loop, the crystal will resonate at a frequency 
linearly proportional to the magnetic field strength. In practical 
YIG-tuned oscillators and filters, the magnetic field is derived 
from an electromagnet and the resonant frequency of the YIG 
sphere is proportional to the current flowing through the 
magnetic coil. 


e Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 
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Noise Figure of Cascades 


The overall noise figure of a cascade can be calculated with where’ F, = Noise figure of the nt stage expressed as a 
the equation: numeric 
G, = Gain (in numeric ratio form) of the n* stage 
F, -1 F, -1 F —1 F, = Noise figure of the cascade 
ne ry ea 2 G. ”**”* GiGs... Gna NF = Noise figure in dB = 10 log,,F 


Second-Stage Noise Figure Contribution 


First-Stage Second-Stage 
Noise Noise Figure 
Gain Figure 

dB dB 3 dB 5 dB 8 dB 10 dB 12 dB 15 dB 20 dB 
20 dB 8.0 0.007 0.015 0.040 0.060 0.100 0.206 0.633 
5.0 0.014 0.030 0.070 0.120 0.200 0.401 1.183 

3.0 0.022 0.050 0.110 0.190 0.310 0.620 1.750 

1.8 0.039 0.070 0.160 0.270 0.430 0.852 2.307 

15 dB 8.0 0.022 0.047 0.114 0.190 0.310 0.620 1.750 
5.0 0.043 0.093 0.225 0.370 0.600 1.160 2.989 

3.0 0.068 0.146 0.351 0.580 0.920 1.718 4.098 

1.5 0.096 0.205 0.488 0.800 1.250 2.267 5.074 

10 dB 8.0 0.070 0.150 0.350 0.580 0.920 1.718 4.098 
5.0 0.140 0.290 0.670 1.090 1.670 2.941 6.160 

3.0 0.210 0.450 1.030 1.620 2.420 4.039 7.754 

1.5 0.300 0.620 1.386 2.140 3.120 5.008 9.036 
5 ite alannah snc ee 
7 dB 8.0 0.140 0.290 0.290 1.090 1.670 2.941 6.160 
5.0 0.270 0.560 0.560 1.950 2.870 4.672 8.601 

3.0 0.410 0.850 0.850 2.790 3.950 6.088 10.374 

1.5 0.570 1.160 1.160 3.560 4.910 7.264 11.756 
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Charts and Conversion Tables 


Third Order Two Tone Intercept 


Suppression 


IP, = + Input Level saber wat 
2 Input Conditions COnVERDR + 
f, @ +27 dBm Desensitization 
f 1 = 50 MHz CS | 
Example A bl mer ompression 
85 dB & fp and fro at equal levels 
IP, = + (-10) = 32.5 dB = 
. 3 
& 
Example B * 
65 dB 
IP, = + (0) = 32.5 dB 4 


Problem: Predict How Far Down Spurs 
Will Be With Two —30 dBm Inputs 


Intermodulation 
Suppression = 2 (IP—Input Level) Brsdict 
= 2 (32.5—(-30)) = 2 (62.5) —100 


-100 -80 -60 -40 -20 0 20 40 


+ 125 dB Down Input Level, dBm 


Avantek Dynamic Range Nomograph 


(See page 144 for instructions.) 


NOMOGRAPH NO. 1 NOMOGRAPH NO. 2 
Intercept Intercept : 
Point Point Spurious 
(dBm) (dBm) ; Response Level 
40 Signal (dBm Down) 
+40 + 
Level 2nd-Order 3rd-Order 
Sianal (dBm) 
igna 0 
+35 Level +3 +10 10 30 
(dBm) 
+30 +40 +20 0 20 40 
Spurious 
Response Level 
+25 +30 (dBm Down) +10 —10 30 50 
2nd-Order 3rd-Order 
+20 +20 0 ) 0 —20 40 60 
+15 +10 5 10 —10 -30 50 70 
+10 0 10 20 —20 —40 60 80 
+5 —10 15 30 -30 —50 70 90 
0 -20 20% 40 —40 —60 80 100 
-5 -30 25% 50 90 110 
—10 —40 30 60 100 120 
—15 —50 35 70 
—20 —60 40™~ 80 
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O\AVANTEK Conversion Tables 


THE EFFECT OF VSWR ON TRANSMITTED POWER 


Return Trans/ Volt. Power Power Return Trans/ Volt. Power Power 
VSWR_ Loss Loss Refi. Trans’ Refi. VSWR_ Loss Loss Refl. Trans’ Refi. 
VSWR (dB) (dB) (dB) (%) (%) VSWR_ (dB) (dB) (dB) Coeff. (%) (%) 


1.64 4.3 12.3 .263 24 94.1 5.9 
1.66 44 12.1 .276 25 93.8 6.2 
1.68 4.5 11.9 .289 29 93.6 6.4 
1.70 4.6 Tht .302 26 93.3 6.7 
1.72 4.7 11.5 315 26 93.0 7.0 


COlOMNNOIMRRWDDI/=H-S-COOINNADAlLWWNH=-0 


poo ia a oa os af oe oo or oo fl or or oe 


1.9 
1.8 
38 1.7 
.40 1.6 
42 1.5 
44 1.3 
.46 1.2 
48 tee 
.50 16.00 24.1 1.1 6.547 .83 22.1 77.9 
52 17.00 246 1.0 6.780 89 21.0 79.0 
54 18.00 25.1 1.0 7.002 89 19.9 80.1 
6 19.00 25.6 9 7.212 90) 19.0 81.0 
.58 20.00 26.0 9 7.413 90 18.1 81.9 
.60 25.00 28.0 7 8,299 922 14.8 85.2 
.62 30.00 29.5 6 9.035 94 12.5 87.5 
OP RAE NEAT TEAR, TIL SE ELE Gi ILODE PS LGD LIES TELE EE EBLE I OLESEN EE DEBI L EI AS DOS LE CL IE ERLE EEL SE EE CEE AL NOTED EDL SIEBER SOLED. Cs ENE EEG LEED 1 PEP EN BELA APE ST BPE GETING RAE TOES RT OR 
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Conversion Tables 


DECIBELS — VOLTS — WATTS CONVERSION TABLE FOR A 50 OHM SYSTEM 


NAMA WO~. 
on 


@ 


ae 
i 


IHNGOSIAVRHSSNIBNNVSESBRS: 
on 


CSCwmaR=TDTOUNM=cCCOMNDOMOMDSCSO 


SaNROHONADNANONOBON=SCoOMH 


Son 
SS SVN NNN SPR eos l= aa, ! 
=NAHDDONMOONNOMON=|==COOMNO= 


BRBRARSASYULISS 


oi— 


2. 
uf 
0. 
8. 
8. 
rig 
6. 
5. 
5. 
4. 
4. 
3. 
3. 
2. 
2. 
2. 
2 
1 

1 

1 

1 

1 

1 

0. 
0. 
0. 
0. 
0 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


—_— — — f\) 
hD OO 
—_ 
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RETURN CARDS 


OAVANTEK 


Quality 
Program 


QUALITY PROGRAM 


Avantek’s Quality program is a single standard system which 
utilizes MIL-Q-9858A as the controlling document. The 
Quality Department maintains its independence from the 
operation it is overseeing by reporting to a separate division. 
The crucial communication link is provided via “dotted line” 
reporting. 

A Quality Engineer (QE) is assigned to either a product line or 
specific customer depending o the size and complexity of the 
program. The QE is then responsible for approval of all qual- 
ity-related activities within that program. His or her duties 
include, but are not limited to,: review of customer request for 
quotations; review of customer documentation; participation 
in design reviews; approval of internal manufacturing-related 
documentations, including changes thereto; participation in 
material review and failure analysis boards; internal quality 
audits; configuration management. 


Vendor performance is monitored at all Avantek locations by 
the Incoming Inspection Department. The IID’s responsibili- 
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ties include the maintenance of the vendor performance re- 
port, vendor surveys, corrective action, and incoming inspec- 
tion with related objective verifications. 


In-process and final inspection verification gates are estab- 
lished to provide timely information to manufacturing for 
performance measurements. 


Reliability engineering provides design review and analysis 
as well as expertise for purposes of failure analysis, and 
participates in corrective action responses. 


In-house environmental capabilities include: vibration, 
shock, temperature shock/cycle, burn-in, acceleration, seal 
(gross and fine), and PIND. Additionally, the Semiconductor 
Division has capabilities for detail die evaluation. 


The corporate internal calibration facility is equipped to pro- 
vide full repair and calibration to MIL-STD-45662. Approved 
suppliers provide additional back-up calibration support 
beyond the in-house microwave capabilities. 


« Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 


QAVANTEK 


STANDARD TERMS AND CONDITIONS 
Microwave Components and Semiconductor Products 


Avantek, Inc. (Seller) submits quotations and receives 
and accepts orders subject to the following standard 
Terms and Conditions only. 


GENERAL CONDITIONS 


a) No understanding, promise, or representation, and 
no waiver, alteration or modification of any of the pro- 
visions stated, shall be binding upon Seller unless, 
accepted in writing by Seller. 


b) All orders are subject to credit approval and final 
acceptance by Seller’s management at its California 
manufacturing sites. 


c) Award acknowledgment subject to these terms will 
be provided by a copy of the avantek Customer 
Sales Order (CSO) form. 


DELIVERY 


Unless otherwise specifically provided, delivery of the 
equipment shall be made F.O.B shipping point at which 
time the title and risk of loss shall pass to the Buyer. Seller 
shall not be liable for delays in delivery or in performance, 
or failure to manufacture due to causes beyond its 
reasonable control (force majeure). 


PACKING, MARKING AND SHIPPING 


Goods shall be packed, marked and shipped using good 
commercial practices for protection and shipment. 
Enhanced service will be separately specified and an 
additional charge will be made to meet the Buyer's 
prescribed requirements. 


SUBSTITUTIONS 


Minor performance variations, as mutually agreed by the 
Buyer and Seller, will not be deemed to constitute failures 
to comply with specification requirements or constitute 
defects in materials or workmanship. Seller reserves the 
right to discontinue manufacture of goods and change 
specifications without prior notice, provided the perform- 
ance of goods manufactured by Seller are neither 
affected adversely nor reduced below any contract speci- 
fications. Seller also reserves the right to make product 
improvements without any obligation or responsibility to 
incorporate such changes in goods previously manufac- 
tured or delivered. 


PRICING 


a) Seller reserves the right to revise and announce new 
prices for the goods covered in quotations. Seller will 
honor the old prices if an order is received prior to 
revision of those prices, or prior to the expiration of a 
valid quotation outstanding at the time of the price 
change. Subsequent orders for the same goods are 
subject to the revised or newly-announced prices. 
Unit prices are applicable only to the specified 


quantity and are subject to revision if the quantity is 
changed. 


b) Quoted prices exclude technical data rights or 
computer software rights and existing or prospective 
proprietary data unless such data is separately 
defined, priced, and listed. 


c) Prices exclude direct charges for special tooling or 
special test equipment unless separately defined, 
priced, and listed. 


SALES OR SIMILAR TAXES 


Unless otherwise stated, quoted prices do not include 
sales, use, excise or similar taxes nor export or import 
fees. Such taxes and fees will be borne by the Buyer. 


PAYMENT TERMS 


a) Terms of payment are net 30 days after date of 
invoice, unless otherwise specified on the invoice. 


b) If shipments are delayed by the Buyer, payments 
shall be come due and payable on the date when 
Seller is prepared to make shipment. 


c) Goods held for the Buyer beyond a reasonable 
period, shall be at the risk of ihe Buyer and subject to 
warehouse charges. 


d) Seller reserves the right 1o require payment in 
advance and otherwise modify credit terms. 


WARRANTY 


Seller warrants to the Buyer that all Seller goods (equip- 
ment and component parts) when sold are free from 
defects in materials and workmanship under normal use 
and service for a period of one year from the date of ship- 
ment, as evidenced by Seller’s or its agent’s packing list 
or transportation receipt. Seller's obligation under this 
warranty shall be limited to the repair or replacement of 
goods, at Seller’s option, which Seller's examination shall 
disclose to its satisfaction to be defective. In no event 
shall Seller's liability for any breach of warranty exceed 
the net selling price of the defective goods. No person, 
including any dealer, agent or representative of Seller 
any other liability on its behalf. 


Seller has no obligation or responsibility for goods which 
have been repaired or altered oy other than Seller’s 
employees. 


THIS WARRANTY IS THE ONLY WARRANTY MADE 
BY SELLER AND IS EXPRESSLY IN LIEU OF ALL 
OTHER WARRANTIES EXPRESSED OR IMPLIED, 
AND WARRANTIES OF MERCHANTABILITY AND 
FITNESS FOR ANY PARTICUIAR PURPOSE ARE 
SPECIFICALLY EXCLUDED. 
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Avantek, Inc. . 


WARRANTY CLAIM PROCEDURES 


Defective goods must be returned, transportation 
charges prepaid, to Seller for correction. Seller will pay 
return transportation charges for warranty repair. Upon 
redelivery of goods corrected under this warranty, the 
repaired or replaced portions shall be subject to this war- 
ranty for a period of 90 days or until expiration of the 
original warranty, whichever is later. All claims of failed or 
defective goods must be in writing and received by the 
Seller within the specified warranty period. Seller will pro- 
vide Buyer a return authorization number as authority to 
return the goods and for use in monitoring repair status. 


Repair or replacement of defective goods will be at Sell- 
er’s discretion and for the Buyer’s account when the 
cause of failure is determined by Seller's examination to 
be misuse, mishandling or abnormal conditions of opera- 
tion. In such event a firm price quotation for correction of 
the goods may be submitted to the Buyer. No repair or 
replacement work will be initiated prior to receipt of the 
Buyer’s written authorization to proceed and approval of 
price, except as may be necessary to complete Seller's 
examination of the goods. If returned goods are deter- 
mined not to be defective or if the Buyer elects not to 
authorize correction at its expense of goods not covered 
by this warranty, the Seller may charge a reasonable 
amount for such evaluation. Any amounts due Seller 
under these conditions will be subject to the same pay- 
ment terms as the original sale. The Buyer will not 
recover from Seller by offset, deduction or otherwise, the 
price of any goods returned to Seller under this warranty. 


LIMITATION OF LIABILITY 


Seller's liability on any claim of any kind, whether in con- 
tract or in tort including negligence, for any loss or dam- 
age arising from, connected with, or resulting from this 
contract (or quotation), or from the performance or 
breach thereof, or from the design, manufacture, sale, 
delivery, installation, inspection, operation or use of any 
equipment covered by or furnished under this contract, 
shall in no case exceed the purchase price of the goods 
which give rise to the claim. 


In no event, whether as a result of breach of contract or 
warranty or alleged negligence, shall Seller or its employ- 
ees, agents, suppliers, or contractors be liable for spe- 
cial, incidental, exemplary, or consequential damages 
including, but not limited to, loss of profits or revenue, loss 
of use of the goods or any associated equipment, cost of 
capital, cost of substitute equipment, facilities or services, 
downtime costs, or claims of customers of the Buyer for 
such damages. 


CANCELLATION 


The Buyer may cancel this order only upon written 
notice sixty (60) days prior to shipment, and upon 
payment to Seller of any reasonable cancellation 
charges. 


a) 


b) Order which are cancelled prior to shipment, if stan- 


dard items, are subject to a 15% restocking charge 
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12. 


13. 


14. 


Standard Terms and Conditions 


for those items already in production or in finished 
goods inventory awaiting shipment to Buyer. 


c) Orders which are cancelled prior to shipment, if 
those items are “special” or “custom” items designed 
or modified to the Buyer's specifications, are essen- 
tially non-cancellable for that portion in production or 
in finished goods inventory awaiting shipment to the 


Buyer, and are subject to full recovery costs. 


d.) Orders which are cancelled after shipment to the 
Buyer, whether standard or special, remain the 


property of the Buyer. 


PAYMENT AND COPYRIGHT INDEMNITY 


a) Seller agrees to defend at its expense any suits 
against the Buyer based upon aclaim that any goods 
furnished hereunder directly infringe on a U.S. pat- 
ent or copyright and to pay costs an damages finally 
awarded in any such suit provided that Seller is noti- 
fied promptly in writing of the suit and at Seller's 
request and its expense is given control of said suit 
and all requested assistance for defense of same if 
the use or sale of goods furnished hereunder is 
enjoined as a result of such suit. Seller at its option 
and at no expense to the Buyer may obtain for the 
Buyer the right to use and sell said goods or shall 
substitute equivalent goods acceptable to Buyer and 
extend this indemnity thereof, or for goods other than 
semiconductor devices may accept the goods 
returned and reimburse the Buyer the purchase 
price therefore less a reasonable charge for wear 
and tear. This indemnity does not extend to any suit 
based upon any infringement or alleged infringe- 
ment of any patent or copyright by the combination of 
any goods furnished by Seller with other elements 
nor does it extend to any goods of the Buyer’s design 
or formula. The foregoing states the entire liability of 
Seller for patent or copyright infringement. 


The sale of the goods furnished hereunder does not 
convey any license by implication, estoppel or other- 
wise under any proprietary or patent rights of Seller 
covering combinations of these goods with other 
elements. In no event shall Seller be liable for inci- 
dental or consequential damages arising from 
infringement or alleged infringement of patents or 
copyrights. 


GOVERNMENT CONTRACT CONDITIONS 


If the Buyer’s purchase order contains a U.S. Govern- 
ment contract number and orders products to be used in 
the performance of said contract those clauses of appli- 
cable U.S. Government procurement regulations 
directed by Federal Statute to be included in U.S. Gov- 
ernment subcontracts shall be incorporated herein by 
this reference. 


APPLICABLE LAW 


The terms of quotations and any resultant orders shall be 
governed by and interpreted in accordance with the laws 
of the State of California. 


« Contact your local representative, distributor or field sales office for further information. Listings are in the back of thie Data Book. 


QAVANTEK 


Ordering 
Information 


Avantek Sales and Distribution Network 


Avantek has a worldwide Sales and Distribution Network to 
facilitate the servicing of your microwave product needs. See 
address and telephone listings on the following pages. 


Avantek Sales Offices 


Regional and district sales offices are located in the U.S. and 
in Europe. These offices are staffed with Avantek Sales and 
Administrative personnel to handle all your inquiries regarding 
microwave products. 
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Avantek Representatives 


Sales representatives, located throughout the U.S. and the 
rest of the world, provide local coveriage for sales inquiries. 


Avantek Distributors 


Worldwide availability of locally stocked microwave products 
is provided by the Avantek Distribution Network. This organi- 
zation is committed to immediate resj»onse to our customers’ 
needs for rapid shipment and delivery of product. 


All products listed in this Data Book where the frequency 
range does not exceed 18 GHz are available through the 
distribution network. 


« Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 


QAVANTEK 


Regional Sales Offices 


EASTERN 

Avantek, Inc. 

Suite N-165 

10005 Old Columbia Road 
Columbia, MD 21046 
(301) 381-2600 


CENTRAL 

Avantek, Inc. 

Countryside Executive Center 
1226 W. Northwest Highway 
Palatine, IL 60067 

(708) 358-8963 


WESTERN 

Avantek, Inc. 

Suite 325 

4165 Thousand Oaks Blvd. 
Westlake Village, CA 91362 
(805) 373-3870 


EUROPE 

Avantek, Ltd. 

Frimley Business Park, Unit 6 
Frimley, Camberley 

Surrey GU16 5SG 

United Kingdom 

(44) 276-685753 
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Direct Sales Offices 


NORTHERN CALIFORNIA 


Avantek, Inc. 

481 Cottonwood Drive 
Milpitas, CA 95035-7492 
(408) 954-0311 


COLORADO 
Avantek, Inc. 

5690 DTC Bivd. 

Suite 130 

Englewood, CO 80111 
(303) 741-5757 


FLORIDA 

Avantek, Inc. 

1645 Honey Bear Lane 
Dunedin, FL 34698 
(813) 787-3218 


GEORGIA 

Avantek, Inc. 

3581 West Hampton Drive 
Marietta, GA 30064 

(404) 421-9007 

Avantek Inc. 

102 Shenan Court 
Warner Robins, GA 31088 
(912) 923-9989 


INDIANA 

Avantek, Inc. 

6227 Constitution Drive 
Fort Wayne, IN 46804 
(219) 432-4965 


KANSAS 

Avantek, Inc. 

Suite 122 

10,000 W. 75th Street 
Shawnee Mission, KS 66204 
(913) 677-3716 
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Avantek Corporate 
Sales Offfices 


MASSACHUSETTS 


Avantek, Inc. 

Third Floor 

128 Wheeler Road 
Burlington, MA 01803 
(617) 272-7875 


NEW JERSEY 


Avantek, Inc. 

611 Lamanna Drive 
River Vale, NJ 07675 
(201) 573-8534 


NEW YORK 


Avantek, Inc. 

Suite 102 

200 Parkway Drive South 
Hauppauge, NY 11788 
(516) 864-1054 


PENNSYLVANIA 


Avantek, Inc. 

Suite 200 

997 Old Eagle School Road 
Wayne, PA 19087 

(215) 254-9440 


TEXAS 


Avantek, Inc. 

Woodcreek Plaza, Suite 180 
101 W. Renner Road 
Richardson, TX 75080 

(214) 437-5694 


+ Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 


QAVANTEK 


Domestic Distributors 


NORTHWEST 


CALIFORNIA (Northern), IDAHO 
MONTANA, NEVADA (Northern), 
OREGON, WASHINGTON, WYOMING 
Penstock, Inc. 

520 Mercury Drive 

Sunnyvale, CA 94086-4018 

(408) 730-0300 


Penstock, Inc. 

10800 NE 8th Street, Suite 800 
Bellevue, WA 98004 

(206) 454-2371 


SOUTHWEST 


ARIZONA, CALIFORNIA (Southern), 
COLORADO, NEW MEXICO, 
NEVADA (Southern), 

TEXAS (El Paso area), UTAH 
Sertek, Inc. 

5356 Sterling Center Drive 

Westlake Village, CA 91361 

(818) 707-2872 

(800) 334-7127 (Colorado, Utah) 


Sertek, Inc. 

1046 N. Tustin, Suite “I” 
Orange, CA 92667 

(714) 997-7311 or 7314 
(619) 224-6911 (San Diego) 


Sertek, Inc. 

2111 East Broadway Road., Suite 5 
Tempe, AZ 85282 

(602) 894-9405 


MIDWEST 


ILLINOIS, INDIANA, IOWA, 
KANSAS, KENTUCKY, MICHIGAN, 
MISSOURI, MINNESOTA, 
NEBRASKA, NORTH DAKOTA, 
OHIO, PENNSYLVANIA (Western), 
SOUTH DAKOTA, WISCONSIN 
Penstock Midwest 

Countryside Executive Ctr, Suite 504 
1250 W. Northwest Highway 
Palatine, IL 60067 

(708) 934-3700 

(317) 784-3870 (Indiana) 


CENTRAL 


ARKANSAS, LOUISIANA 

(West of the Mississippi River), 
OKLAHOMA, TEXAS, (Except 
E| Paso area) 

Thorson Distributing Company 
4445 Alpha Road, #109 

Dallas, TX 75244 

(214) 233-5744 (Dallas) 

(512) 345-1985 (Austin) 

(713) 558-8205 (Houston) 
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NORTHEAST 


NEW ENGLAND STATES 
NEW YORK (Upstate) 
Sickles Distribution Sales 
175 Bedford St., Suite 12 
Lexington, MA 02173 
(617) 862-5100 


DELAWARE, NEW JERSEY, 
NEW YORK (Metropolitan), 
PENNSYLVANIA (Central and 
Eastern) 

Penstock East 

124B Little Falls Road 
Fairfield, NJ 07006 

(201) 808-1414 


Penstock East 

2919 Maple Shade Road 
Ardmore, PA 19003 
(201) 808-1414 


DISTRICT OF COLUMBIA, 
DELAWARE, MARYLAND, 
NEW JERSEY, PENNSYLVANIA 
(Central and Eastern), VIRGINIA, 
WEST VIRGINIA 

Applied Specialties, Inc. 

10101 G. Bacon Drive 

Beltsville, MD 20705 

(301) 595-5393 (Metro D.C.) 
(301) 792-2211 (Maryland) 

(800) 638-8555 


DISTRICT OF COLUMBIA, 
DELAWARE, MARYLAND, 
NORTHERN NEW JERSEY, 
METRO NEW YORK, 
VIRGINIA, WEST VIRGINIA 
Nu Horizons 

6000 New Horizons Blvd. 
Amityville, NY 11701 

(516) 226-6000 


Nu Horizons 

8975 Guilford Road, Suite 120 
Columbia, MD 21046 

(301) 995-6330 


Nu Horizons 

39 US Route 46 
Pinebrook, NJ 07058 
(201) 882-8300 


SOUTHEAST 


ALABAMA, FLORIDA, GEORGIA, 
LOUISIANA (East of the Mississippi 
River), MISSISSIPPI, NORTH & 
SOUTH CAROLINA, TENNESSEE 
Applied Specialties of Florida 

8420 Ulmerton Road, Suite 406 
Largo, FL 34641 

(813) 530-7309 

(800) 722-4599 
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Avantek Worldwide 
Distributors 


Component Distributors, Inc. 

11309 S. Memorial Parkway, Suite F 
Huntsville, AL 35803 

(205) 883-7501 


Component Distributors, Inc. 

312 So. Harbor City Boulevard, Suite 3 
Melbourne, FL 32901 

(407) 724-9910 

(800) 558-2351 


Component Distributors, Inc. 

6264 Crooked Creek Road, Suite 2 
Norcross, GA 30092 

(404) 441-3320 


Component Distributors, Inc. 
5505 Creedmoor Road, Suite 206 
Raleigh, NC 27612 

(919) 787-7311 


International Distributors 


CANADA 


Allan Crawford Associates 
5835 Coopers Avenue 
Mississauga, ON L4Z 1Y2 
(416) 890-2010 


Allan Crawford Associates 
6815 8th Street, N.E., Suite 135 
Calgary, AB T2E 7H7 

(403) 295-0822 


Allan Crawford Associates 
2625 Queensview Drive 
Ottawa, ON K2B 8K2 
(613) 596-9300 


Allan Crawford Associates 

6505 Trans Canada Hwy, Suite 300 
St. Laurent, PQ H4T 1S3 

(514) 747-7878 


Allan Crawford Associates 
410-212 Brooksbank Avenue 
N. Vancouver, BC V7J 2C1 
(604) 988-2195 


ENGLAND, SCOTLAND, 
IRELAND, WALES 
Wave Distributior: LTD 
Laser House 

132/140 Goswell Road 
London EC1V 7LE 
England 

(44) 1-251-5181 


FRANCE, BELGIUM, LUXEMBURG 
Scie Dimes 

1, rue Lavoisier Z.1. B.P. 25 

91430 Igny, France 

(33) 1-69-41 -8282 


Internationa! Distributors 
(contd.) 


« Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 


QAVANTEK 


international Distributors 
(continued) 


ITALY 

BFI lbexsa SpA 

18 Via Massena 
20145 Milano, Italy 
(39) 2-33100535 


BFI Ibexsa SpA 
Viale Parioli, 63 
00197 Roma, Italy 
(39-6) 88-70-191 


JAPAN 

Yamada Corporation 
Shin-Aoyama Building East 
1-1, 1-Chome Minamiaoyama 
Minato-Ku, Tokyo 107 Japan 
(81) 03-475-1121 


Sales Representatives 


ARIZONA, CALIFORNIA 
(Southern), HAWAII, 
NEVADA, NEW MEXICO, 
TEXAS (EL PASO Area) 


Cain Technology 

2111 E. Broadway Road, Suite 5 
Tempe, AZ 85282 

(602) 966-4322 


Cain Technology 

16525 Sherman Way, Unit C-4 
Van Nuys, CA 91406 

(818) 904-9392 


Cain Technology 
1046 N. Tustin, Suite | 
Orange, CA 92667 
(714) 997-7311 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


Yamada Corporation 

Higobashi Shimizu Building, 14F 
3-7, 1-Chome Tosabori 
Nishi-Ku, Osaka-Shi 550 Japan 
(81) 6 449-1101 


THE NETHERLANDS 

BFI Ibexsa B.V. 
Bruistensingel 118 

5232 AC S'Hertogenbosch 
The Netherlands 

(31) 0-73-408-256 


OREGON, WASHINGTON, 
IDAHO (Northwestern to Boise) 


Cain-Sweet, Co. 

10800 N.E. 8th St., Suite 800 
Bellevue, WA 98004 

(206) 462-2118 


MARYLAND, VIRGINIA, 
WEST VIRGINIA 
DISTRICT of COLUMBIA 


Applied Engineering Consultants 
10101 G. Bacon Drive 

Beltsville, MD 20705 

(301) 595-5393 (Metro D.C.) 
(301) 792-2211 (Maryland) 

(800) 638-8555 (All other) 


18-23 


Avantek Domestic 


Distributors/Sales Representatives 


SWITZERLAND 
Kontron Elektronik 
8010 Zurich 
Bernerstrasse Sud 169 
Switzerland 

(41) 1-435-41-11 


WEST GERMANY, WEST 
BERLIN, AUSTRIA 

Kontron Elektronik GmbH 
Oskar-von-Miller Str 1 
D-8057 Eching bei Munchen 
West Germany 

(49) 08165-77-388 


MINNESOTA, 

NORTH & SOUTH DAKOTA 
IOWA (Northern), WISCONSIN 
(Except Southeastern) 
Electronic Sales Agency, Inc. 

8120 Penn Avenue South, Suite 160 
Bloomington, MN 55431 

(612) 884-8291 


NEW ENGLAND STATES 


R. J. Sickles Associates 

175 Bedford Street, Suite 12 
Lexington, MA 02173 

(617) 862-5100 


NEW YORK (Upstate) 


Robtron 

53 1/2 Jordan Street 
Skaneateles, NY 13152 
(315) 685-5731 


« Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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AUSTRALIA 


Bendixsen Pvt. Ltd. 

10 Spring Gully Place 
Wahroonga NSW 2076 
Australia 

(02) 489-7775 


DENMARK 


BFI Ibexsa Danmark A/S 
Skt. Olsgade 22B 

4000 Roskilde 

Denmark 

(45) 2-360220 


FRANCE, BELGIUM, 
LUXEMBURG 


Scie Dimes 

1, rue Lavoisier Z.|. B.P. 25 
91430 Igny, France 

(33) 1-69-41-8282 


GERMANY 


Kontron Elektronik GmbH 
Oskar-von-Miller Str 1 
8057 Eching Bei Munchen 
West Germany 

(49) 81665-77-376 


Kontron Elektronik GmbH 
Maybachstr. 39 a 

7000 Stuttgart 30 

West Germany 

(49) 711-8917-137 


Kontron Elektronik GmbH 
Markt 71 

5205 St. Augustin 1 

West Germany 

(49) 2241-29046 


Kontron Elektronik GmbH 
Konigsreihe 2 

2000 Hamburg 70 

West Germany 

(49) 40-68295-126 


INDIA 


Hinditron Services Pvt. Ltd. 
Eros Bldg., 5th Floor 

42 Maharshi Karve Road 
Churchgate 

Bombay, India — 400020 
(91) 22-09-20/22-39-89 


Avantek, Inc. - 481 Cottonwood Drive, Milpitas, CA 95035 


Hinditron Services Pvt. Ltd. 
33/44A, Rajmahal Vilas Extn. 
8th Main Road 

Bangalore, India — 560080 
(91) 363139/365734 


Hinditron Services Pvt. Ltd. 
Emarald House, 5th Floor 

114, Sarojini Devi Road 
Secunderabad, India — 500003 
(91) 82-11-17/82-37-51 


ISRAEL 


Gallium Electronics, Ltd. 

P.O. Box 1379 

5 Ussishkin Street 

Ramat Hasharon, 47100 Israel 
(972) 03-540-2242 


ITALY 


BFI Ibexsa SpA 
18 Via Massena 
20145 Milano, Italy 
(39)2-33100535 


BFI Ibexsa SpA 
Viale Parioli, 63 
00197 Roma, Italy 
(396) 88-70-191 


JAPAN 


Yamada Corporation 
Shin-Aoyama Building East 
1-1, 1-Chome Minamiaoyama 
Minato-Ku, Tokyo 107, Japan 
(81) 03-475-1121 


Yamada Corporation 
Higobashi Shimizu Building 14F 
3-7, 1-Chome Tosabori 
Nishi-Ku, Osaka-Shi 550 Japan 
(81) 6 449-1101 


KOREA 

Sangsoo Electronics Company 
Kyungho Bldg., Suite 303 

25-2, Yoido-Dong, Yungdeungpo-Ku 
Seoul, Korea 

(82) 2-780-5360~2 
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Avantek International 
Sales Representatives 


THE NETHERLANDS 


BFI lbexsa B.V. 
Bruistensingel 118 

5232 AC S’Hertogenbosch 
The Netherlands 

(31) 0-73-408-256 


PEOPLE’S RE:PUBLIC OF CHINA, 
THAILAND, MALAYSIA, BRAZIL 


Esoon Enterprises, Inc. 

6916 Stella Link Road 

Houston, TX 77025 

(713) 666-2538 or (713) 666-9135 


SPAIN 


BFI Electronica ‘S5.A. 

Paseo Marques de Zafra, 38. Bis 
28028 Madrid, Spain 

(34) 91-255 95 C3 


SWEDEN, NORWAY, 
FINLAND 


BFI lbexsa Nordic AB 
Lovangsvagen 8 

P.O. Box 3040 

S-194 03 Upplarids Vasby 
Sweden 

(46-8) 826-99-00 


SWITZERLANID 


Kontron Elektronik AG 
8010 Zurich 
Bernerstrasse Sud 169 
Switzerland 

(41) 1-435-41-11 


TAIWAN 


Sertek, International, Inc. 
3rd Floor, Section 2 

135 Chien Kuo North Road 
Taipei 10479, Taiwan R.O.C. 
(886) 2-501-005§ 


YUGOSLAVIA 


Belram S.A. 

83 Avenue des Nimosas 
1150 Brussels, Balgium 
(32) 2-734-33-32 


« Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 


If you wish to be added to our mail list to receive new product literature as it becomes available, 
or if you require additional information on Avantek products, please complete and return this 
prepaid posicard. 


If it has been more than twelve months since you have received an Avantek catalog, please check the one you 
would like to receive below. 


1.My Product Interest(s) are 
(check all that apply): 


4.Type of Business 
(check only one): 


6.Primary Responsibility of Self 
or Department (check only one): 


A L] Amplifiers 6 LJ] Military A L] General Management 
B L] Oscillators 7 L) Commerical B LJ Research or R&D 
Cc [L] Control Components . 8 (J Industrial C L] System Design/Development 
D LJ Integrated Subassemblies 9 (LJ Consumer D [] Subsystem Design/Development 
E (LJ) Semiconductors/MMICs E (] Circuit Design/Development 
J (J Solid State TWT Retrofit 5.Job Function F (] Production/Manufacturing 
Qa oo. oo | (check only one) G [ ] Sierereeleol lest Equipment 
ransceiver aintenance 
' A LI) Corporate Management 
LL Rigi Spesd iiNet s B LI Non-Technical Management ‘ 5 seein 
2.Primary Frequency Range/Application CU Laan saad a J LJ QA/QC/Test 
necie cil thet ’ D LJ] Design Engineer K Al other PI . 
(check all that apply): E ( Test Engineer er (Please specify) 
1 (C1 IF/RF/VHF/UHF F {J Manufacturing Engineer 
2 = eta alas G : Technician Please send me the following catalogs: 
3 Digita H Researcher or Scientist 
4 (LJ Video | (J Professor or Instructor a Shh aula a i ale 
5 (CU) Millimeter Wave J (J Purchasing Agent 
K [] Consultant [] Amplifier Databook 
3.End Use L {| Service Manager/Engineer 
(check only one): M L] Other (Please Specify) : ee ere eee 
Cc] Ew [] Avantek Product Selection Guide 
L] Radar 
L Missile 


LJ) Test Equipment/Instrumentation 
[] Communications 

L Fiber Optics 

] Other (Please Specify) 


QAVANTEK 


Name 
Title 


M/S or Dept 


Company Division 


Address 
City 
Country 


Tel. ( 


[_] Please have a sales engineer call me to discuss my application. 


) 


State /Proyv —_—_______ Zip 


Ext. 


[Clam (Chm 
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